Helixform *—a new method for bevel gear production! 


The new No. 112 Hypoid Helixform Gear Finisher as- 
sures improved quality and increased production on 
spiral bevel and hypoid non-generated ring gears up to 


10%” in diameter, and 2% DP such as employed in Mize, 
passenger car axles. 


The Helixform Cutting Method used on this machine Cc 4 
offers these advantages: & A K 
Conjugate tooth surfaces, minimized gear 
ment, complete control of tooth bearing, and ml Builders of bevel gear machinery for over 90 years 
greater adjustability in final assembly. 1000 UNIVERSITY AVE., ROCHESTER 3,N. Y. 
Our literature on the No. 112 Hypoid Helixform Gear 
Finisher and the companion No. 112 Hypoid Gear 


Rougher is yours for the asking. Write for it today. *Trade-Mark 
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NEW CAM OPERATED BORE-MATIC 


provides 


wide capacity range 


for small to medium work 


ken 18” x 41” 
Cross-Slide Stroke................. 4” 


Cross-Slide Table Pad..... 13%” x 2242” 


Entire cam unit and drive swings out on 
hinged panel for easy access. Locating pads 
on panel and base assu’e positive location of 
cams at all times. Wipers clean cam surfaces 
just prior to contact point of cam and fol- 
lower at which point continuous lubrication 


is applied. 


Heald Model 2215 
Cam Operated Bore-Matic 


HIS new addition to the Heald line is designed 

for continuous, high-production Borizing of 
work where cam type operation and control are 
desirable. Table and cross-slide feeds are con- 
trolled by separate cams located in the machine 
base, each cam being so contoured as to provide 
the desired cycle. The cross-slide cam can also be 
arranged to operate cross-feed units or feed-out 
quills. By appropriate design of table and cross- 
feed cams, any combination of straight, taper or 
contour boring, turning, facing or grooving opera- 
tions can be performed. For complete information, 


send for a copy of Bulletin 2-2215. (7 PAVS 70 COME 70 HEALO / 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 
Chicago * Cleveland Dayton Detroit Indianapolis =» New York 


HEALD 


* 
: 

| 

5 
® 
y 


CHARLES O. HERB 


Editor 


CHARLES H. WICK 
Managing Editor 
FREEMAN C. DUSTON 


EDGAR ALTHOLZ 
RAYMOND H. SPIOTTA 


Associate Editors SEPTEMBER 1957 VOL. 64 NO. 1 


HAROLD W. BREDIN 


Assistant Editor 


PAUL B. SCHUBERT ; THE MONTHLY MAGAZINE OF ENGINEERING AND PRODUCTION 
Materials Editor IN THE MANUFACTURE OF METAL PRODUCTS 
\ HENRY H. RYFFEL 


Shop Mathematics Editor 


SHOP PRACTICE 
| Published monthly by 


{THE INDUSTRIAL PRESS | Tough Problems Solved with Tricky Tooling m 
By Frank P. Brown and Carl £. Pelander 1 
ROBERT B. LUCHARS Pesabdend Electrolytic Grinding Pays Its Way in Just One Day 
EDGAR A. BECKER By Everett W. Denison and Carl V. Ruehrwein 156 
Skin Milling at 100 Inches per Minute By Harold Young 167 
HAROLD L. GRAY Tables Simplify Calculation of Gear-Testing Center Distances By J. L. Williamson 170 
Secretary and Publishing Manager Carbide-Tipped Tools Speed Drilling of Gun-Barrels ......... By Swan Esborn 172 
Editorial, Advertising, and Washing-Machine Tubs Slip-Coated Automatically ......... By John H. Baver 178 
Circulation Offices: End-Milling from a Screw-Machine Turret ................ By FW. Smerz 180 
93 Worth St., New York 13, N. Y. 
Telephone, CAnal 6-8120 MACHINE AND TOOL DESIGN 


A New Approach to Carbide Boring Bit Angles ....... iv Gaylord G. Thompson 162 


Advertising Representatives How to Mount Anti-Friction Bearings on Shafts and in Housings .. By E. P. Stahl 164 
WALTER E. ROBINSON Wise Machine Design Speeds SAGE Project 
New Yok 13,62. ¥. By Hyman Locoff and Sherwood B. Menkes 175 
snack tae Rotary Work-Table with Mechanism for Automatic Indexing ............ 185 
228 N. LaSalle St., Chicago 1, Il. Hydraulic Copying System Controls Two Lathe Tools .................. 186 
NORMAN ©. WYNKOOP, Jr. . Drill Jig for Uniformly Spaced Radial Holes .............. By Frank L. Rush 188 
Adjustable V-Block Facilitates Setting Up of Multiple-Diameter Shafts 
RWAY & CO. 
1709 W. St., Los Angeles 17, Calif. By William Morson 189 
Mandrel Expanded from Revolving Center ................ By H. J. Gerber 190 
2831 El Capitan St., Dallas 28, Tex. Compositions of Unlisted Copper Alloys (Data Sheet) .................. 237 
FRED W. SMITH 
1201 Forest View Lane, Birmingham 9, Ala. REFERENCE SECTION 


What to Consider When Tooling for Extruded Holes ........ By W. Richards 193 
Subscription rates: United States and Canada, MANAGEMENT PROBLEMS AND EVENTS 
one year, $4; two years, $7; three years, $8; 
‘greign countries, one year, $7; two years, 
$13. Single copies, 50 cents. Changes in ad- What Makes the Small Shop Tick? ................... By Charles 0. Kerb 147 
Pa dress must be received by the tenth of the eae she 
month to be effective for the next issue. Send Too Many Volts—Too Few Amperes TERETE TOC By Bernard Le-ter 205 
‘ old as well as new address. Copyright 1957 
by The Industrial Press. DEPARTMENTS 
Entered as second-class mail matter May 25, 
KEEPING UP WITH WASHINGTON ........ 145 PROBLEM CLINIC 204 
Hildreth Press, Inc., Bristol, Conn., U.S.A. I DAS Eon ee 182 TALKING WITH SALES MANAGERS ....... 205 
British Add INGENIOUS MECHANISMS .............. 185 — LATEST DEVELOPMENTS IN SHOP EQUIPMENT 206 
TOOL ENGINEERING IDEAS ............. 237 


Brighton 1, England j= j AND ANSWER) ............. 


French Address: BUR cee 

LA MACHINE MODERNE BOOK REVIEWS 260 

15, Rue Bleve 

Paris-IX®, France 


PRODUCT DIRECTORY 


292 


ADVERTISERS’ INDEX 
393-394 


| ae 
-= 
| 
201 NEWS OF THE INDUSTRY .. 248 
255 
Ss 
/ 
M 
E 


j 
) \ 
i 2—MACHINERY, September, 1957 
: 


The automatic features of the LANHYROL 
Thread Rolling Machine have enabled a large 
industrial fastener and related parts company 
to automate its process for producing button 
head oval neck track bolts. 34” 10 pitch UNC 
threads are rolled 1°4,.” in length to Class 2A fit. 


One man now handles the entire operation, 
eliminating difficult and costly handling of hot- 
forged bolt blanks required in the old process. 
Now .... bolt blanks are cold-formed from 


For more information fill in page number on Inquiry Card, on page 255 


800-lb. coils of hot-rolled steel wire by passing 
through a wire-drawer inlo a two-blow header, 
conveyed to a hopper, threaded by Continuous 
Rolling on the LANHYROL Machine, and 
ejected as finished parts into a bin for removal. 


Continuous Rolling (illustrated) is one of three 
thread-rolling methods utilized by the LAN- 
HYROL Machine. Blanks are delivered from a 
hopper to an automatic, indexing-type workrest. 
This indexes the pieces according to a preset 
cycle into and away from the rolling position. 
There, thread-rolling is accomplished by two 
opposed cam-type rolling dies. 


Although the LANHYROL is capable of rolling 
80 track bolts per minute, in this application it 
is only operated to slightly exceed the produc- 
tion rate of the header which is 60 blanks per 
minute. Thread finish is considerably improved 
over previous methods and roll life is excellent 

. more than °4 of a million bolts have been 
threaded to date with the original roll dies. 


The LANHYROL Machine produces excellent 
threads at unequalled rates of output, and its 
method of operation fits well into automated 
processes. For information on its unusual 
range and flexibility, and the Infeed and Thru- 
feed thread rolling methods, send specifications 
and ask for Bulletin E-60. 

493C 
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Accuracy 


Production Speed... 


a cost saving combination. 


Under license from the Reishauer Tool 
Works Ltd., Zurich, Switzerland, Fellows now 
manufactures the precision No. 12 

Fellows-Reishauer Gear Grinding Machine. 


An emery wheel, on which a helix has been 
developed, generates the gear tooth shape. 
The tooth section of the wheel is usually that 
of the basic involute rack. As the wheel turns 
in harmony with the work while the work 
passes axially by the wheel, an involute 

is generated. 


Grinding is done in both directions of travel 
of the work-slide. Simple, fast machine 
set-up permits the economical grinding of 
single piece lots as well as the long 
production runs. 


For grinding spur and helical gears up to 
12” O.D. and 6%4” face width, the American- 
made Fellows-Reishauer is outstanding 

for combined speed and accuracy. Ask your 
Fellows representative about it. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 


- Branch Offices: 
= 1048 North Woodward Ave., Royal Oak, Mich. 
: 150 West Pleasant Ave., Maywood, N.J. 


5835 West North Avenue, Chicago 39 
4 
| Gear Grinding Machine 


6214 West Manchester Ave., Los Angeles 45 
American-made by Fellows 


Gear Production Equipment 
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Dial Type Operating 


help the operator improve 


his performance 


Identification disks 
on all control levers 


Brief Specs, Dial Type Milling Machines 


automatic 
table main table cycles 
traverse| drive available 
Plain yes 
No. 2 Universal 28” 10 hp no 
Vertical yes 


Plain yes 
No. 3 | Universal 34” | 15hp no 
Vertical yes 


Plain yes 
No. 4 Universal 42" 20 hp no 
Vertical yes 


Rear operating controls are duplicates of those located at 
the front of the machine. (Plain and Universal styles) 


CINCINNATI 


MILLING MACHINES - BROACHING MACHINES - CUTTER AND TOOL GRINDERS - SPECIAL MACHINE 
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} 
| Push-button selection of spindle speeds 
Power selection of feeds, to 90 ipm 


Ask the man at the machine. He'll tell you that 
built-in operating conveniences have a direct 
tie-in with costs. For example, consider a much 
appreciated Dial Type convenience like identifi- 
cation disks on control knobs. They jog the opera- 
tor's memory; help him avoid wrecks between the 
cutter and work or fixture. Other ciIncINNATI® Dial 
Type operating conveniences include: 


Push-button selection of spindle speeds; in 
increasing or decreasing steps 


Power feed change; in increasing or de- 
creasing steps 


Independent, directional controls; with 
palm-fitting plastic knobs 


TOOLS - METAL FORMING MACHINES - HARDENING MACHINES + CUTTING FLUID - GRINDING WHEELS 


for more information fill in page number on Inquiry Card, on page 255 


Dynapoise chatter-damping overarm: 
greatly reduces the noise of cutting action 


Safe to operate; all hand cranks automati- 
cally disengaged when power feed or 
rapid traverse is engaged 


Complete rear controls (Plain and Uni- 
versal machines) 
These are but a few reasons why Dial Type Mill- 
ing Machines are tops with the operator. Want 
more information? Look in Sweet's Machine Tool 


File for brief specifications; complete data in cata- 
log No. M-1915-2. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 
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Now you can get 


PLUS Boring and Drilling 


All from one machine 


You make one investment in one machine . . . and when it’s a Van Norman 
No. 16S, with quill type-adjustable cutterhead, you’ve got the most versa- 
tile machine available. 

This quill type cutterhead is mounted on a rugged, heavy-duty movable 
ram that increases the scope of operations . . . permits maximum cuts. The 
16S reduces overall completion time . . . offers numerous opportunities to 
cut costs, increase production. 

Get complete details on the versatile Van Norman 16S today. Write, 
wire or telephone for catalog. 


VAN NORMAN MACHINE 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical 
Grinders, Spline and Gear Grinders, Oscillating Radius Grinders, Special Pro- 
duction Grinders, Centerless Grinders. + 
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VAN NORMAN 


Don’t wait . . . for extra profit in- 
stall a Van Norman machine now! 
They are available on several pur- 
chase plans . . . Outright sale... On 
conditional sales contract up to five 


years ... Pay as you depreciate up to 
10 years. 


Conditional Sales Contracts not 
available to Export. 


COMPANY 


SPRINGFIELD 7, 
MASSACHUSETTS 


For more information fill in page number on Inquiry Card, on page 255 M ACHINERY, September, 1957—9 


iN 

% ag 
= 

| : 


New Landis wide wheel heavy duty grinder 


eee ON these jobs 1. Profile grinding 


2. Wide wheel infeed grinding. ..makes one opera- 
tion of jobs formerly requiring two or more 

3. Spaced wheels infeed grinding... finishes several 
diameters at one time 


Landis 10°’ x 18'’ Type DCH Plain Hydraulic Grinder 
Standard Wheel Sizes: 24''x10'', 30''x9'', 36''x5"" 


Landis type DCH plain grinder design features 
Heavy duty wheel spindle and microsphere bearings 
20 hp wheel drive motor 
or 14"’ machine swing 
1% hp work drive motor 


precision grinders 
LANDIS TOOL COMPANY WAYNESBORO, PENNSYLVANIA 


: 


Profile grinding two diameters of a 
motor shaft in one operation using an 
8"’ wide wheel. 


Infeed grinding diameters of propeller 
shaft sleeve yokes on one arbor. Mul- 
tiple table-type diamond dressing. 


Widely spaced wheels finish two di- 
ameters and one adjoining face of 
transmission output shaft. 


P 
combines operations 
| 
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INCREASE PROFIT MARGIN 


ON FORMED STAMPINGS 


Reduce your costs and increase your profit poten- 
tial! The elimination of secondary operations and 
handlings is one of the best ways in which you 
can achieve reduced costs. It is therefore impor- 
tant to produce parts, wherever possible, com- 
plete in one machine. 

The U. S. Multi-Slide, through a combination 
of built-in motions, allows for the designing of 
tools to fabricate precision formed metal stamp- 
ings without secondary handlings. 

For example, the automotive component shown 


WITH U.S. MULTI-SLIDES* 


above is produced complete, without secondary 
operations, in the No. 33 U. S. Multi-Slide Ma- 
chine of the type illustrated below. The drawings 
below indicate the sequence of stages in the dies 
and forming positions. Note the two-level form- 
ing position used to complete the piece after 
cutting off. This automotive part is but one of the 
many types of formed metal stampings which 
can be produced complete in the U. S. Multi- 
Slide. 

Standard equipment on the Multi-Slide in- 


Above: The No. 33 U. S. Multi-Slide 
used, with two rams and appropri- 
ate tooling, to produce the formed 
stamping illustrated on the facing 
page. This size machine has a capa- 
city for material up to 2 1/2” wide 
by 3/32” thick, with feed length ad- 
justable up to 12 1/2”. 
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cludes: ram action for cutting, piercing, trim- 
ming, embossing, etc.; a four-slide forming posi- 
tion, and a vertical movement for stripping and 
transferring. Since these movements are an in- 
tegral part of the machine equipment, it is not 
necessary to incorporate complicated movements 
into the dies themselves. These features make 
the U. S. Multi-Slide extremely versatile in the 
automatic, high-speed production of all types of 
formed metal stampings. 


Investigate! Ask for a copy of Bulletin 
15-M, or send us part drawings or sam- 
ples for our recommendations. 


U.S. TOOL 


COMPANY, INC. 


Ampere (East Orange) N. J. 


Builders of U. S. Multi-Slides—U. S. Multi- 
Millers—U. S$. Automatic Press Room 
~ Equipment—U. S. Die Sets and Accessories. 


For more information fill in page number on Inquiry Card, on page 255 


SEQUENCE STRIP SHOWS 
OPERATIONS PERFORMED 


The drawing below shows the se- 
quence of stages in the dies and 
forming positions of the U. S. Multi- 
Slide to produce the automotive com- 
ponent illustrated above. Observe 
the two-level forming position used 
to complete the piece after cutting 
off. 


Toa 


Form Pest 
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A NORTON TYPE CTU SEMIAUTOMATIC CYLINDRICAL GRINDER. The fastest, most economical and versatile grinding machine 


of its type. One-lever control of the automatic grinding cycle reduces the operator’s duties to loading and unloading. Both the 
6” and 10” Type CTU’s are available as semiautomatics or as plain machines. 


Norton Type CTU Cylindrical Grinders 
are packed with 
features for... 


Production line and job shop users report that Norton 
6” and 10” Type CTU cylindrical grinders have doubled 
and tripled production, replaced several machines and 
eliminated costly extra operations. 


That’s because of the many fime-and-work-saving 
**Touch of Gold” features — standard and auxiliary — 
available with these grinders. 


Some of the expertly automated auxiliary features are 
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described here. Check them carefully — and figure their 
value to your own cylindrical grinding operations. And 
remember: only Norton offers you such long experience 
in both grinding machines and wheels to bring you the 
“Touch of Gold” that helps you produce more at lower 
cost. For further facts, see your Norton Representative, 
or write to Norron Company, Machine Division, 
Worcester 6, Mass. In Canada: J. H. Ryder Machinery 
Co., Ltd., Toronto 5. 
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RAIL TYPE 

THE SWIVALIGN* ELIMINATES CUT-AND-TRY. 
Another Norton ‘Touch of Gold” development 
for faster, better, lower cost grinding. The 
SWIVALIGN Dual Electric Indicator, available for 
Norton cylindrical and universal grinders, enables 
operators to adjust the angular positions of swivel 
tables quickly and accurately, eliminating the usual 
prs guesswork. Featuring positive re- 
sponse and easy operation, this accurate instru- 
ment saves grinding time and money. 


TURRET TYPE 


YOUR CHOICE OF AUTOMATIC LOADING DEVICES. Two types of 
Norton automatic loading devices are obtainable with 6” and 10” 
Type CTU semiautomatic grinders. The rail type loader is designed 
to handle a variety of small shafts. The turret type loader handles 
workpieces which must be chucked. Thanks to their steadily paced, 
automatic operation these Norton-developed loading mechanisms 
can be adapted to full automation. Or, they make it possible for one 
operator to tend a battery of machines, speeding production and 
cutting unit costs day after day. 


NORTON 


WHEEL HEAD MOUNTED AUTOMATIC TRUING OF- G R I N D 5 R ° an d LA PPE R $ 

FERS BIG ADVANTAGES. A Norton automatic truing 

device, as shown here on a Type CTU grinder, quickly Gdaking better products. ..fomake your products better 
repays its original cost. It speeds up production, in- 

creases wheel life and increases diamond life. Also, it 

decreases the skill and effort required with hand truing. District Offices: Worcester * Hartford « New York Area, 


Operation is extremely simple. Once the original set- Teterboro, New Jersey * Cleveland « Chicago « Detroit 
tings are made, all you do is push a button. Then the 

diamond automatically makes its round trip across the 

wheel face, at pre-determined speed and feed. Easy ad- 

justments assure correct settings for each job... *SWIVALIGN — Norton trade name for Dual Electric indicator for 

Another step forward in automatic grinding! of swivel table adjustment. 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—15 
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Cincinnati Automatic 


Improves the Entire 


Have you ever seen an operator balance a grind- 
ing wheel mount on conventional static balancing 
ways? It’s a tedious operation, and may require 
90 minutes or more to remove the wheel mount, 
balance and replace it. Cincinnati decided to do 
something about this. They developed automatic 


grinding wheel balancing ... it does the job ten 
times more accurately and infinitely quicker and 
easier. 


This exclusive Cincinnati feature automatically 
balances the grinding wheel mount on the ma- 
chine . . . within a few seconds . . . while the 
spindle rotates at its operating speed. This ex- 
clusive Cincinnati feature eliminates vibration 
and resultant chatter on the work . . . permits 


more effective stock removal... reduces wheel In the illustration above the operator shows how easy it is to 
d balance the grinding whee! on a CINCINNATI FILMATIC 10”°R x 72” 
cost per workpiece. 


Plain Hydraulic Grinder. 
FILMATIC spindle bearings and automatic grind- 
ing wheel balancing constitute a team that just 
can't be beat for low-cost precision cylindrical 


grinding. Best of all, these features are standard 
equipment on CINCINNATI® FiLMaTic 6”R, 10”L, 


10”R, 14”L, 14” and 16” Plain Grinders, and on 
6”R, 10”L, 10”R and 14”L Angular Whee! Slide 
Grinding Machines. Write today for the complete 
balancing story. Ask for publication No. G-637-2. 


Publicati No. G-637-2 ex- 


CINCINNAT?t 9, OHIO. Balancing principle. Write for 


CINCINNATI 
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Wheel Balancing 


Grinding Operation 


Symbol of Automatic Grinding 
Wheel Balancing . . . the great- 
est timesaving feature to be 
found on any precision grinding 
machine, 


Automatic Grinding Wheel Balancing and 
FILMATIC Spindle Bearings are exclusive Cin- 
cinnati features .. . they just can't be beat 
for producing the finest finish at the lowest 
cost on your precision ground work. 


CENTERTYPE GRINDING MACHINES © CENTERLESS GRINDING MACHINES © ROLL GRINDING MACHINES « SURFACE 
GRINDING MACHINES + CHUCKING GRINDERS ¢ MICRO-CENTRIC GRINDING MACHINES + CENTERLESS LAPPING MACHINES 


For more information fill in page number on Inquiry Card, on page 255 
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Unique Combination of Snyder Special 
Two or Four Barrel Intake Manifold 


4 | a 


Transfer Machines Processes Either 
Castings from Rough to Finished Parts 


Combination of two special transfer milling machines in 
parallel, with automation, feeding into one special transfer 
drilling machine gives production of 136 pieces per hour 


Special Features of Snyder Machines Nos. 55-60 and 55-61 


1. Machine line handles two or four barrel mani- 3. Individual electrical panels and hydraulic 
folds, random intermixed; sensing devices units for each segment. 


automatically instruct the t drilling and 
tapping 4. Wing bases, sections, spacers and risers stand- 


rd throughout fo adaptation to future 
2. Part rotated vertically 180° and horizontally a ee = 


180° in various stations to present various part changes. 
faces to the tools. 5. J.1.C. Standards. 


6. Machine arranged for individual control of heads and fixtures. 


SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


52 Years of Special Machine Jools with Automation 


, station type machines 


PROGRESSIVE PRODUCTION ... 


With the Station Type Machine, Footburt continues to provide the 
most modern developments in production machinery. 


Drilling, reaming, tapping, milling, checking and testing may be com- 


bined in one station type machine, and units may be mounted at 
any angle. 


Installations of Footburt Station Type Machines have been made in 


many leading automotive plants, in some case handling the major 
ENGINEERED machining on the block and head components. 


FOR 


THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 
PRODUCTION 


Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 


OOTBURT 


MACHINE OL8 
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... gives longer disc life and lowers grinding costs 


Workpiece:..... Bar stock—%4"’ to 1%4'’, 3’ to 19’ long. 
Operation:...... Grind parallel sides. 


Stock Removal:..Former discs—average of 179 lbs. of 
stock removed per set of discs. 


GARDNER discs—average of 250 lbs. of 
stock removed per set of discs. 


The tangible benefits of more efficient disc grinding 
can also be applied to your particular production. Call 
your Gardner Abrasives Man for demonstration. 


GARDNER 


abrasive discs 


BELOIT, WISCONSIN 
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This new GeL machine can help you 


halt rising production costs 


40 Series floor type 
Horizontal boring, drilling 
and milling machines offer— 


HEAVIER CUTS — Giddings & Lewis 40 Series 
floor type Horizontals answer today’s demand 
for closer production tolerances, faster metal 
cutting, higher production , . . offering a total of 
32 speeds from 3 to 800 rpm. 30 hp spindle 
drive motor provides ample power for highest 
metal removal rates — fully utilizing HSS or 
carbide tooling. 


IMPROVED ACCURACY — All new G&L 
design construction provides exceptional rigidity, 
extra precision . . . holds dimensional accuracy 
at extreme limits of machine. 


Choose from two G&L 40 Series 6” spindle 
machine types — the 460-F Floor Type and the 
460-P Planer Type. Standard equipment includes 
non-metallic wear plates on column base, and 
headstock scales and adjustable verniers (.001”), 
telescopic vernier sights, two-way telescoping 
operators platform and complete independent 
control through multiple feed motors. Electric 
contour tracing control, underarm spindle sup- 
port, end support and flame hardened ways on 
headstock column and runway are among many 
optional features. 

In addition, a full line of accessories and at- 
tachments are available to broaden the machine's 
capacity or meet unusual machining requirements. 

For further information on cost-slashing G&L 
40 Series Horizontals, see your nearest G&L 
representative or write for catalog No, 40-F. 


Milling Machines ; Vertical Borin 


G&L ad HYPRO DIVISION 
GIDDINGS & LEWIS MACHINE TOOL CO. 

FOND DU LAC, WISCONSIN 

Builders of the world’s finest heavy-duty Horizontal Boring, 
Drilling and Milling Machines — table, floor and planer types ; 
HYPRO Double Housing and Openside Planers; Planer-Type 
Mills; Spar and Skin Mill- 
ing Machines, and VARIAX Milling Machines, 
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Types and Sizes for 
Every Industrial Use 


ARMSTRONG Wrenches have engineered designs, a wide 
safety factor of extra strength, accurately machined open- 
ings that go over screw heads or nuts easily, grip firmly 


—will not slip, round corners or mar faces. 


Drop forged from special high tensile carbon and alloy 
steels, heat treated to an exactly pre-determined balance of 
hardness, toughness and tensile strength, ARMSTRONG 
Wrenches will not “chew out,” will stand up through years 


of service, making work faster, easier and safer. 


In sizes and types, ARMSTRONG Wrenches comprise the 
most complete line of industrial wrenches manufactured. 
Specify “ARMSTRONG” when ordering wrenches. 


ARMSTRONG BROS. TOOL CO. 


5213 W. ARMSTRONG AVE. © CHICAGO 30, ILL. 
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2 parallel sides of 4” pump gears 
600 parts per hour 
015” maximum overall 
(semi-finish) 
.010” maximum overall (finish) 
Tolerances: 0005” parallelism 
.002" uniformity 


GARDNER 


precision disc grinders 
BELOIT, 


Sake! 
3 i 


Cuts going—cuts coming. . . that’s ‘‘double-cutting’’ with the 
GRAY Universal Planer. At Textile Machine Works, Reading, Penn- 
sylvania, this new GRAY is pictured double-cut carbide planing a 
Tricot Machine Base. Former floor to floor time of 62 hours has been 
slashed to 12 hours by the enormous productive potential of the new 
GRAY that cuts both ways. 


The G. A. GRAY Co., Cincinnati, Ohio. 


The Gray Universal is the world’s 
most powerful planer available for con- 
ventional planing. Its rigidity and speed 
are ideally suited for modern carbide 


cutting. 


The flick of a lever, the touch of a button 
permits double-cutting. Elimination of the idle 
stroke insures the world’s most efficient flat 
surface machining. Only simple carbide tools 
are required. 


Rough and rough-finish plane at 
the same time. Rough by double-cut 
planing and simultaneously rough- 
finish with a single point tool. Then 
finish plane without a tool change. 


Eliminates extra settings by cross 
planing the occasional keyways, cham- 
fered corners, and other troublesome 
small cross surfaces that formerly added 
hours to your set-up time. 


! 
_double-cutting 
. -cutting | cross plan 
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Yen. 


Ergonomics in action! This triple- 
exposure light trace photo is graphic 
evidence that Warner & Swasey's 
ergonomically designed machine con- 
trols definitely reduce operator fatigue 
while increasing both his efficiency 
and productivity. 


This exclusive Warner & Swasey Speed Preselector, heart 
of the “zoned controls” system, enables the operator 

to preselect the correct speed for each cut, with 

just a glance-and-a-twist of the knurled knob. Proper 
speeds are chosen for the required cuts on the job and then 
marked in sequence with numbered clips placed 

on the top of the chart drum. Just a touch of the lever 
instantly shifts the machine to the next desired speed. 


ee 
Warner & Swasey’ BONED CONTROLS 
boost production by helping increase operator efficiency 
Known throughout industry as operator’s machine’, Warner & Swasey turret 


lathes are painstakingly designed with the human element in mind. They provide 

easy-to-handle operating controls, compactly arranged at convenient levels that 

minimize stooping and reaching — all of which contribute to increased operator satis- 

faction and higher production. Heart of the “zoned controls” system is Warner & 

Swasey’s exclusive Speed Preselector—calibrated in surface feet and spindle 

RPM’s versus work diameters — that encourages operator use of the proper spindle 

speeds for the particular job being machined. Additional single lever control 

features praised by operators include: A fast, simple change for spindle 

speeds; apron feed levers with “feel” control; four-way carriage 

rapid traverse; easy operating turret units and hydraulic 

collet chuck and bar feed control. For more detailed 

information about the adaptability of Warner & Swasey WARNER 

turret lathes to your particular machining problems, SWASEY 

call in our Field Representative, today. Cleveland — 
PRECISIQN. 


MACHINERY®# 
SINCE 1880 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 


vs 
designs your operator 
into all Warner & Swasey 
— 


REGULAR MODEL 


Shown actual size. Adaptable to 
all tool posts, height and surface 
gages without need for cumber- 
some, error-producing attach- 
ments. 


NON-MAGNETIC MODEL 
Non-magnetic construction 
for use on magnetic chucks, 
and other magnetic fixtures. 
Attractively finished 
PERPENDICULAR 
MODEL 


Specially designed for use 
on jig borers and in other 
awkward positions. 


WHY the Testmaster is so Amazingly accurate 
Its Movement is designed and built by the world’s foremost gage specialists 


Rigid case construction maintains proper Jeweled _ bearings throughout assure 
alignment of Movement. ee low friction operation and maximum 
sensitivity. 


Rigid steel lever provides faithful trans- t 

fer of point motion. Yi, ] Accurate crown gear provides simple, 
; a direct, low friction transfer of lever move- 

Precisely machined dovetail slides at “= a , ment to hand . . . and uniform wear. 

bottom and end offer choice of attach- 

ment location. 


Gears are precision hobbed for maxi- 
mum Accuracy. 


HARD CHROMED, PRECISION 
INDEX POINTS ONLY 2 DIALS TAKE CARE OF ALL 

ENGLISH MEASUREMENTS 

af Tungsten tipped 

: points are also 

available for ex- 

tra durability. S 5S 


Don’t fill up your tool 
crib and pay for a lot of 
confusing dials. 

Dials graduated .001” or 
0001". (Metric, .0025 
mm or .010mm). Easily 
adjustable for zero set- 
ting in any position. 


Index Point locks 

in place but is 
easily removed for replacement. 180° 
swivel of Point permits wide choice of 
instrument positioning. 


30—MACHINERY, September, 1957 


Many heave tried ef 
& 
| ~ 
é 
0 
MASTE 
/ 


Performance Will Tell 


none match the built-in accuracy of the 


EDERA 
ESTMASTE 


TRADEMARK REG. U.S. PAT. OFF. 


Many universal test indicators are “look-alikes”. Each year it seems 
somebody else decides to copy the Federal Testmaster. But however 
closely its appearance is imitated, you can always tell the Testmaster by 
the accuracy of its performance ... and that’s what counts! 

No other gage has a Movement like the Testmaster. Actuated by a lever and crown 
gear, and with jeweled bearings throughout, the Testmaster has exceptional 
sensitivity and Jong, repetitive accuracy throughout its range. Its time-proven Move- 
ment is not to be confused with “spiral groove” gages whose accuracy is uncertain 
due to inherent friction and irregular wear. Nor should it be confused with other 
Movements where friction, looseness of fits, end shake in pivots, and uneven contact 
pressure contribute to unreliable performance. 

The Testmaster is designed by the world’s largest gage manufacturer and is 
ruggedly constructed to give lasting service in shop or toolroom where small size 
and versatility are often so important in an instrument. 


The Testmaster is simple to use and the variety of its applications is almost 


AAFEDERAL F157 


FOR RECOMMENDATIONS IN MODERN GAGES... 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
4 


FEDERAL PRODUCTS CORPORATION 
7119 Eddy Street, Providence 1, R. I. 


Please send information and prices on the Federal Testmaster. 


Name... Title... 
Company 


Address 


For more information fill in page number on Inquiry Card, on page 255 
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Floor Model FC-30 


“SPRING TONIC” 


The subject of “oiling up” reminds me of my 
uncle Gus, the temperance lecturer. Over the 
years, he made a fortune denouncing the demon 
rum from the rear platform of a converted water 
wagon. His impassioned sermons were terror- 
inspiring, and men fought to enroll in his “Nay- 
Nay” Club at two bucks a head, for which they re- 
ceived a fancy certificate and a temperance badge. 
The crowds loved Gus, although they often com- 
mented on his odd habit of always munching 
oranges. I’ve often wondered what would have hap- 
pened if they'd learned of Gus’s other habit: 
privately hypo-ing each orange with a few cc’s of 
gin. But, PS for him, his secret never leaked out, 


and he continued to be a howling success. 

All of which leads me to remind you, in my shy, 
roundabout way, that your quality control opera- 
tions can be a ‘howling success, with the help of 
J&L Optical Comparators. These remarkably pre- 
cisé measuring and inspecting instruments are 
being used throughout industry to assure accuracy 
of manufacture. The J&L Comparator rapidly in- 
spects all sorts of parts and objects, in a variety of 
sizes and shapes. It’s ideal for inter-operation in- 
spection; and it’s so flexible, it enables you to per- 
form inspections that aren’t possible by any other 
method. Available in eleven different models, both 
bench and pedestal types. Write for catalog today. 


Floor Model FC-14 


JONES & LAMSON OPTICAL COMPARATORS On the Job... 


at John Dusenbery Co., Inc. 
Verona, N. J. 


This company, manufacturer of Dusenbery Converting Equip- 
ment, uses and recommends Jones & Lamson Comparators for 
inspecting the precision of knife grinding operations. The com- 
parator, w ith a visual = er magnification of 624% X, projects the 
image of the knife edge on a grid screen showing exact radius 
dimensions to 1/1000 of an inch. The comparator has been 
found to be the only device capable of accurately checking knife 
edge radii. 


Table Model TC-14 
(Vertical Inspection) 


“The originator of machine tool standards in optical inspection’’ 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 512Clinton Street, Springfield, Vt., U.S. A. 
Please send me Comparator Catalog 402-C, which describes the complete line of J&L Optical Comparators. 


title 


company 
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Bench Model BC-7D 
name || street 
rT city zone state 


met with 


of AUTOMOTIVE INDUSTRY... 


BULLARD 
Mult-Au-Matic, Type “L” 


The challenge to supply the increased require- 
ments for automatic transmissions needed to 
meet automobile manufacturers’ schedules was 
solved at the Midwestern plant of a leading 
manufacturer of automotive parts with a 10” 
12 spindle, single index Bullard Mult-Au-Matic, 
Type “L”. 


At present, the machine is tooled for the 
front drum of an automatic transmission and 
delivers a finished piece — turned, bored, coun- 
terbored and faced — with each index of the 
table — one every 63 seconds. The end result— 
more finished pieces per hour at less cost per 
piece. 


our nearest Bullard Sales 
Engineer —he'll show you how. 


( 
| 
{ 
|| 
to cut costs when myo 
buy 
THE BULLARD COMPANY BRIDGEPORT 9, CONNECTICUT oF 
. 


The consistently accurate performance 
of MARVEL Heavy Duty Hack Saws is no 
accident. MARVEL engineers knew, many 
years ago, that to produce and maintain 
accurate cutting-off, a hack saw must be 
designed and built like a fine machine 
tool. 

Some of the basic design principles 
built into the modern MARVEL Hack 
Sawing System that makes it the most 
accurate cutting-off method you can use 
are: 


1. V-Way Design...Greater Rigidity 


Upright and Saddle are precision machined 
and fitted to form a rigid, integral unit capa- 
ble of withstanding any cutting load with no 
deflection or side movement. 


2. Anti-Friction Bearing Construction 


Anti-friction ball or roller bearings are used 
at all load carrying points. Even the strongly 
braced saw frame reciprocates on heavy 
duty, fully enclosed preloaded ball bearings 
which provide permanent, frictionless rigid- 
ity and true-running, straight line cutting 
strokes. 


3. Minimum Blade Frame Reach 


Close-coupled design and crank lever action 
of MARVEL Saws keeps the saw frame and 
blade reach very short in relation to the ver- 
tical V-ways on which the unit is mounted. 


= 2 ‘ Cutting-off accuracy requires a rigidly held, relatively . 
steel body, con be tensioned from 200% to 300% more 


lead-in on the next cutting stroke. This pro- taut than ordinary blades. This provides a most rigid 
longs blade sharpness, life and accuracy. cutting edge. 


Write for the MARVEL Catalog and the complete story on 
MARVEL METAL CUTTING SAWS 


ARMSTRONG-BLUM MFG. CO. 
5700 W. BLOOMINGDALE AVE., CHICAGO 39, ILL 


For more information fill in page number on Inquiry Card, on page 255 


Marvel HACK saws 
7 
| 
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Deckel KF Universal Pan- 


At Cosa you can choose from a complete 
selection of the world’s finest machine tools 
and metal working equipment — for pro- 
duction line or tool room use. Standing 
behind every Cosa machine is a nation 
wide sales-service organization that offers 
you: 


Sales Engineering — Machine tool ex- 
perts will assist you in selecting the right 
equipment for your production needs. 


Installation — Factory-trained techni- 
cians will supervise installation, check per- 
formance, and instruct operators for best 
results. 


Guarantee — Each Cosa machine is 
guaranteed against defective workman- 
ship or materials for one year after de- 
livery. 


Service — Cosa’s competent staff of 
skilled servicemen will help you to main- 
tain peak performance — with quick de- 
livery of spare parts. 


Precision Machine Tools 


For Every Metal Working Need 


CHECK COSA’S COMPLETE LIST 
FOR YOUR TOOLING NEEDS 


Automatic Screw Machines—Swiss 


Balancing Machines 
Bending and Forming Machines 
Wire 
Roll 
Boring-Drilling-Milling Machines 
Horizontal 
Jig 
Precision 
Vertical 
Cam Cutters 
Centers, Bench 
Chain Making Machines 
Clamps 
Drilling Machines 
Horizontal 
Multi-Spindle 
Radial 
Sensitive 
Upright, Single Spindle 
Dynamometers 
Electrical Discharge Machines 
Engraving Machines 
2- & 3-Dimensional Pantograph 
Gages, Comparators 
Gear Checking and Testing 
Machines 


Gear Grinders 
Gear Hobbers 
Grinding Machines 
Cam & Contour 
Plain Cylindrical 
Drill, Tap and Flute 
Splines 
Thread 
Tool & Cutter 
Universal 
Jig Borers 
Keyseaters 
Lathes 
Automatic & Semi-Automatic 
Bench 
Double End 
Engine & Tool Room 
Facing & Right Angle 
Gun & Shaft Boring 
Special 
Vertical Turret 
Milling Machines 
Contour 
Die Sinking 
Plain 
Planer 
Tool Room 
Universal 
Vertical 
Straightening Machines, Wire 
Tapping Machines 
Single & Multi-Spindle 
Threading Machines, Grinding 
Tools, Machinists’ Precision 


tograph Die Sinker For 2- 
and 3-Dimensional Work 


Bechler Swiss Automatic AR-10 
With 6-Tool Drum Turret 


Kolb Optical Jig Borer For Position- 
ing Workpieces To Within .00005” 


nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 


| COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


For more information fill in page number on Inquiry Card, on page 255 
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EFFICIENT MILLING...in any direction! 


New CLEVELAND 4-flute center cutting End Mills 
reduce individual end tooth shock and assure smoother 
cutting action, particularly in plunge milling. 

The advanced design of 4-flute 500 Series High Speed End Mills 


is your assurance of accuracy and high production in both tracer 


and general purpose milling. The accurately form-ground notches BALL NOSE SQUARE END 

and the precision ground cutting edges give you absolute uni- te beth the hell nese end square end types, the vabe 
° one ° , angle is uniformly progressive from zero at dead center 

formity and positive chip removal. } Try these new CLEVELAND the 

End Mills on your next job. Get all the advantages of 4-flute mills 


and plunge cutting, too! Contact our nearest Stockroom, or.. . 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


THECLEVELAND twist co. 


1242 East 49th Street . Cleveland 14, Ohio 


Stockrooms: New York 7 * Detroit 2 * Chicago 6 * Dallas 2 * San Francisco 5 * Los Angeles 58 
E. P. Barrus, Ltd., London W. 3, England 
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QUICKLY 
ACCURATELY 
COMPETITIVELY 


phillie gear 


PHILLIE GEAR’s new #70 Bevel Gear 
Generator will cut the widest possible 
selection of Spiral-Bevel, Zerol and Hypoid 
Gears, in diameters up to 72”, and face 
widths to 10”. Even in these massive 
sizes, accuracy of tooth form and optimum 
load carrying characteristics of pinion and 
gear are positively assured. 

Philadelphia Spiral Bevel Gearing is 
hardened to produce a tool-like surface, 
yet, retain a resilient core to withstand 
high shock loading. Finally, every gear 
set is lapped on special test machines to 
ensure best possible tooth bearing. 

Philadelphia Spiral Bevel Gears—in any 
quantity, size, and ratio are quickly 


phillie gea 


.- Spiral bevel gears to 72” diameter 


and correctly manufactured to your 
specifications. 

The installation of this modern gear 
generator, is another step forward in mak- 
ing Phillie Gear one of the World’s best 
equipped, largest and most progressive 
gear manufacturing plants. Your inquiries 
will be fully analyzed to provide the most 
economical and satisfactory gearing obtain- 
able—also whenever requested Philadelphia 
engineers will make a stress analysis of 
gear loading to further insure satisfac- 
tory operation. 

Send for the Philadelphia Gear Design 
Manual G-655—kindly use your busi- 
ness letterhead.” 


| 


Limitorque Corporation « Philadeiphia 


® 
WW PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA. 


Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS * FLEXIBLE COUPLINGS 


For more information fill in page number on Inquiry Card, on page 255 
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tube rolling mills 


Milan, italy 


| 
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Hardest of all is the Norton diamond 
hone. Here a vitrified diamond hone is 
working on the side cutting edge and nose 
radius of a carbide tipped tool. Honing 
lightly at a 45° angle is worthwhile pro- 
tection when the carbide is used for mak- 
ing heavy cuts in steel, since steel scale 
and chips may cause an extremely sharp 
edge to flake off. 


For many wheels a CRYSTOLON® dressing stick does an ex- 
cellent job in maintaining a uniform cutting surface. With each 
different type of the famous Norton diamond wheels, for example, 
@ CRYSTOLON stick is supplied in the right degree of hardness for 
best results in dressing. ALUNDUM* sticks are excellent for smooth- 
ing die areas, and Norton BF sticks of ALUNDUM abrasive, rein- 
forced with cotton fiber, are often preferred for breaking edges, 
hand finishing molds and other small parts. 
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Handy, money-saving “First Aids” 


A NORBIDE* dressing stick takes no time, practically, to touch 
up a cup or saucer wheel, clean up a wheel face, or form a radius 
or groove, Just a couple of passes is all you need, in fact, because 
this outstanding Norton development is next to diamonds in 
hardness, costs only a fraction of diamonds, and outlasts hun- 


dreds of ordinary sticks. 


Cleaning up castings with a CRYSTOLON 
brick is a quick and handy way to remove 
sand, scale and parting lines. Bricks of 
this fast-cutting abrasive are made in a 
wide range of sizes and shapes, plain sur- 
faced or slotted. They’re also highly valu- 
able in a variety of plant maintenance op- 
erations, such as smoothing off concrete 
foundations, walls, or other masonry jobs. 


Core files are useful for shaping and 
smoothing sand cores for hollow cast- 
ings. Like the Norton bricks they’re 
made of CRYSTOLON abrasive, which gives 
them the same fast cutting action. And 
because of their long, slender shapes 
they’re reinforced with metal rods, for 
added strength and ease of handling. 


} 
— 


for plenty plant jobs 


Norton bricks, sticks, hones, core files, 


keep many of your 


equipment in 


With Norton bricks, sticks and other hand-oper- 
ated smoothing implements, you can simplify 
many everyday plant jobs. You can cut time and 
expense, too, because you eliminate adjusting or 


Behr-Manning Division files are noted for fast, smooth stoning 
and honing of dies, as well as sharpening. The round file shown 
in action is an INDIA oilstone. In the smaller photo, Behr- 
Manning oilstone files for many other industrial uses include 
INDIA point, half-point and square shapes, and ARKANSAS tri- 
angle and round shapes. 


For more information fill in page number on Inquiry Card, on page 255 


tools, products and 


top condition 


running any machines. Ask your Norton Distribu- 
tor about all the advantages. Or write to NORTON 
CoMPANY, General Offices, Worcester 6, Mass. 
Plants and distributors all around the world. 


NORTON 


ABRASIVES 


dulaking better products... to make your products better 


NORTON PRODUCTS 
Abrasives Grinding Wheels Grinding Machines Refractories 
BEHR-MANNING DIVISION 
Coated Abrasives «* Sharpening Stones ¢ Behr-cat Tapes 


*Trade-Marks Reg. U. S. Pot. Off. and Foreign Countries 
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W-1826 


The ONLY Horizontal Jig Borer ACCURATE: 
Built Today! Combines the 


Optical settings provide an overall accuracy of 
0002. 


VERSATILE: Optical settings for operations in all planes and 
With the VERSATILITY of the | 


PRODUCTIVE: saves time, labor & costs . . . Unclamping, position- 


ing, fine adjustment, reclamping and rechecking can 
be made in less than 10 seconds, 


Horizontal Spindle 


DIX! 450 Optical Precision 
Rotary table permits machin- 
ing straight and angular 
holes in one setting. 


5 OPTICAL MICROSCOPES 


The DIX! Optical Reversing Process assures perfect 
alignment as well as round, taper-free holes. In work 
pieces with line bores on opposite sides, this is obtained 
by optically indexing the built-in rotary table 180°, 
locking the spindle feed and using the hydraulic table 
in-feed instead. Electrical infinitely variable speed DIX! 60 now in wide use in leading aircraft and 

spindle drive; infinitely variable hydraulic feeds; special manufacturing plants throughout the United States. = 
features eliminate effect of spindle over hang on 


Guaranteed service by factory trained staff 


© Engineering staff available for consultation 


e Spare Parts in New York stock 


e Your operators trained 


THIS VERSATILE MACHINE IN OPERATION at our 


New York, and other conveniently located Demonstra- 
All measurements in inches tion Centers. 


accuracy. 


Made in Switzerland 
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Heeling M-1-¢-h-t-yv Jow ° 


IF GRINDING WHEEL PROBLEMS HAVE YOU DOWN IN THE DUMPS, 
DON’T MONKEY AROUND. Switch to CiINcINNATI (PD)° WHEELS. For now CINCINNATI 
Grinding Wheels offer POSITIVE DUPLICATION—a remarkable achievement in precision 
manufacturing and quality control that can save you money . . . and increase your production. 


You'll start every day with a big smile and a spring in your step when CINCINNATI (PD) 
WHEELS are on the job. For through the Cincinnati (PD) Manufacturing Process you are 
assured Positive Duplication of the original wheel every time you reorder. ““On grade” with a 
CINCINNATI (PD) WHEEL means all future (PD) WHEELS will act and grind exactly alike. 
a Yet CINCINNATI (PD) WHEELS are priced no higher than ordinary wheels. 
So, let us help you see the bright side of life once more. Just contact us and 
we'll send one of our representatives—men who know grinding and grinding 

: machines as well as grinding wheels. Write, wire or telephone Sales 

Manager, Cincinnati Milling Products Division, The Cincinnati 

Milling Machine Co., Cincinnati 9, Ohio. Remember— 

only CINCINNATI Grinding Wheels give you... 


‘ph 
Positive DUPLICATION 


Grinding Wheels 


A PRODUCTION-PROVED PRODUCT OF 
THE CINCINNATI MILLING MACHINE CO. 


Trade Mark Reg. U. S. Pat. Off. 
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truly revolutionary 


automated to hit new production highs 


Never before has there been an OBI like this. In feature after feature, 
you'll see pulse-quickening newness that will inject speed and rhythm 
into your production. Outfitted with today’s most advanced controls 
and devices, this all-new Niagara Series EA offers you 
automation at its very best. 

Boasting a revolutionary front-to-back crankshaft design, 
it’s streamlined in an ultra-modern, functionally sound, eye-pleasing 
way. In fact, it’s the only totally-enclosed OBI ever made. 
There are no exposed, overhanging gears, flywheel or other mechanisms. 
With the entire driving assembly fully enclosed within the limits of 
the compact frame, this trim-line performer actually takes up 
less floor space than any press in its range and category. It’s only natural 
that such a triumphant line of OBI’s as this should parade 
from Niagara ... for Niagara has been leading the way, all of the way, 
in building all types of OBI’s —single crank and double crank, 
standard and fully automatic. Hailed as “the latest and greatest of 
them all,” the Series EA is built in 4 sizes, with shaft diameters from 
41% to 72 inches and capacities from 75 to 200 tons. 
FULL DETAILS ARE YOURS FOR THE ASKING: 
Write for illustrated Bulletin 56 today! 


NIAGARA MACHINE & TOOL WORKS, BUFFALO 11, N.Y. 
DISTRICT OFFICES 
Boston + Buffalo - Cleveland - Detroit - Indianapolis - New York + Philadelphia 


Distributors in principal U. S. cities and major foreign countries 


NIAGARA 


front-to-back crankshaft 
AUTOMATED INCLINABLES 


America’s most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work 


POWER OPERATED BARREL TYPE SLIDE 
ADJUSTMENT facilitates and speeds die- 
setting. Push button operated, it's not only 
fast and smooth but permits micro-position- 
ing within a thousandth of an inch. 


HYDRAULIC INCLINING DEVICE operates 
smoothly. The press can be inclined o: 
brought upright in approximately 2 min- 
utes. Operating lever and push buttons 
conveniently located on left panel leg. 


BRAIN CENTER OF THE AUTOMATION 
SYSTEM, the Rotary Limit Switch can be 
adjusted precisely while the press is in 
motion for synchronizing automation de- 
vices with press cycle. 


LOW INERTIA, ELECTRO-PNEUMATIC 
FRICTION CLUTCH operates directly on the 
crankshaft. Most of its weight continues to 
rotate with the main gear. Only the crank- 
shaft and driving plate are started and 
stopped at each cycle. Heat and wear are 

duced to an absolute minimum. Torque 
capacity may be changed by adjusting air 
pressure. 


line OBI's 


AIR CONTROL PANEL AND HYDRAULIC 
INCLINING SYSTEM are neatly housed 
within the left leg. Air line filter, pressure 
regulator, gages, blow-off valves and lub- 
ricators, as well as the hydraulic pump for 
the inclining system, are all concealed 
behind a dust-tight door. 


AUTOMATIC CIRCULATING OIL SYSTEM 
(left panel leg) sends metered flow of 
clean, filtered oil to all bearings and gears 
in the crown, air counterbalance and slide 
gibs. Correct operating oil pressure is main- 
tained or the press stops automatically. 


CONTROLLED AIR SUPPLY AND PNEU- 
MATIC TIMING RELAYS (left panel leg): 
Air line receptacles, synchronized with 
press cycle, are provided for die doper, die 
kicker and die lifter . . . with auxiliary 
receptacles for die maintenance tools. Ad- 
jvstable timing relays control interval of 
automation functions initiated by rotary 
limit switch. 


OPERATOR’S PANEL (right pane! leg) 
features deluxe operating controls con- 
veniently arranged for fingertip direction 
of every press motion. Chained to safety 
block, safety plug de-energizes entire 
press control when pulled from its re- 
ceptacle. 


COMBINATION MOTOR AND PRESS 
CONTROL PANEL fully enclosed within 
the right leg behind a flush-mounted, dust- 
and-oil-tight door, houses: disconnect 
switches, circuit protection, transformers, 
fuses for main motor and auxiliary power 
supply; control relays; starters for main 
motor, lubrication and hydraulic pumps. 


PNEUMATIC CUSHION is automatically 
lubricated by self-contai ing sys- 
tem; internally guided and “rigidly sup- 
ported by press frame. 


Ta iqgare comes 
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FOSDICK 
SENSITIVE 
RADIAL 
DRILLS 
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BIGGER... 


sensitive to your 


We put a table on the radial to give you two ma- 
chines in one—and a work size versatility that is 
unmatched in any drilling machine of comparable 
price and size! 


Actually, the Fosdick Sensitive Radial combines 
the best features of two proven, reliable designs. 
The capacity and flexibility of a radial—the 
rigidity, compactness and convenience of an up- . 
right. For job shop work or production, it’s the 
answer to useful capacity in limited floor space. 
Economically priced, too! The economy of first 
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ALL THESE WORK SIZES ON ONE MACHINE— 
The Fosdick Sensitive Radial Drill. Also 
available as a Layout Machine, which 
combines high precision compound table 
with sensitive radial drill. 


The arm of the Sensitive Radial swings 360° 
on the rigid one-piece column. Controls are 
always at the same convenient height. Work 
is placed on the adjustable table, or on the 
base with the table swung out of the way. 
Drills up to 2” in cast iron. 12” column, 3’ or 
4’ arm, nine speeds (ranges from 60-1200 to 
175-3500 rpm), four feeds (.004-.020 or 
.002-.010), 3 hp motor, reversing motor 
control for tapping. 


“NEED DRILLING EQUIPMENT? 
GET A PROPOSAL FROM FOSDICK! 


ai Dri THE FOSDICK MACHINE TOOL CO. 
Write today for complete information on 23, 
the Fosdick Sensitive Radial Drill. 


For more information fill in page number on Inquiry Card, on page 255 
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Expect greater economy and production 


TAYLOR and FENN 
Machine Division -—Duplex Spline 
Millers 


@ Spring Presses 
@ Drilling Machines 


LINE performs 


machining 


Tapping Machines 
The CLEVELAND @ Fitting Machines 
TAPPING MACHINE !ndexing Tables 


Company 


@ High-Speed Shavers 
The TOWNSEND 


MANUFACTURING @ Automatic Screw 
Company Machines 


@ Special Machines 


Fi. 

6 

| 
Operations 

ee. accurately 

economically. 


Machines for CUTTING, ferrous and non ferrous materials 
in regular or irregular shapes up to 20” in diameter. 


Machines for MILLING, a full variety of straight and spiral 
keyways. 


Standard and Special Machines for drill 


ing and TAPPING 
. .. incorporating rotary index tables. 


chines for TURNING, 
drilling, pointing, grooving of headed blanks. 


Since 1910, the H. P. Townsend Manufactur- 
ing Company has pioneered industrial auto- 
mation. Townsend’s efficient mechanization of 
machining operation has been an important 
factor in increasing production and accuracy while 
at the same time decreasing direct labor costs in 
many industries throughout the United States. 


Recognizing the vital need in modern 
industry for a full-range integration of automatic 
machines which could perform a start-to-finish 
cycle of machining operations, the H. P. Town- 
send Manufacturing Company merged under its 
banner four great names in automatic machines: 
The Cleveland Tapping Machine Co., Cochrane- 
Bly, the Machine Division of Taylor and Fenn, 
and The H. P. Townsend Manufacturing Co. 


The successful integration of these 
four companies has resulted in 
marked benefits to Townsend Clients: 
Improved Production Efficiency 
Improved Product Tolerances 
Lower Product Production Costs 
Reduced In-process Inventories 
Greater Machine Versatility 
Lower Unit Costs 
Expanded Design-engineering Service 


It is now possible for any plant to 
modernize its production facilities efficiently, 
economically, and completely with Qualimatic 
machines by Townsend of Hartford. Single 
machines can be set up to perform single or 
multiple operations, or several machines—tied 
in with automatic materials handling—can be 
set up to perform a full range of machining 
operations. 


No matter what your machining problem 
.-- mo matter how large or small the size of your 
plant .. . there’s 2 Townsend Qualimatic Machine 
to do the job. 


Townsend's aggregate of 196 years of 
sound, progressive, “shirtsleeve’ engineering 
experience can help you reduce manufacturing 
costs and increase production. 


Send your machining and r.-duction prob- 
lems to Townsend of Hartford. 


The H. P. TOWNSEND 
MANUFACTURING 


HARTFORD 10, CONNECTICUT 


‘ 
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DRILL HEAD 


For men who 


Drill Heads Best... 


UNIVERSAL 
JOINT 


GREASE LUBRICATED 


RADIAL SWIVEL ATTACHMENT 
WITH AIR COUNTERBALANCE 


TURRET LATHE TYPE 


STANDARD 
ADJUSTABLE 


INDIVIDUAL LEAD 
SCREW TAPPER 


BURNS STREET « CINCINNATI 4, OHIO 
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DRILL 
HE AD UNITED STATES DRILL HEAD CoO. 


CINCINNATI 


These new Cincinnati-engineered Sliding 
Head Drills give you the capacity, ease of 
operation, high accuracy and rigidity of 
drilling machines that cost far more! 


Features: New geared power feeds . . . new 
depth dial with positive stop and automatic 
feed disengage . . . new massive spindle, extra 
rigid . . . new motor drive . . . new electrical 
controls . . . new unit construction of column 
and frame . . . new tables and bases... 

new standards of accuracy. 


You'll speed up and improve your drilling 
machine operations by replacing all of your 

outmoded drills with these new, economically- 
priced Cincinnatis. See them and test them 

at your local CL&T dealer. Write direct for 
catalog data. Cincinnati Lathe and Tool Co., 
3207 Disney St., Cincinnati 9, Ohio. 


New 21” Round Column Floor 
Drill. Single spindle only. 1%” 
New 16” Box Column Floor and drilling capacity in cast iron. 
Bench Drills. Single and multiple 
spindles. 1” drilling capacity in 
cast iron, 


cincinnati lathes and drills 


Builders of Engine, Toolroom and Fixed Gap Bed Lathes and a complete line of Drilling Machines 
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Now the larger pieces which formerly necessitated slower methods 
because of their size can be turned out at lower cost. You can, for the 
first time, apply New Britain standards of productivity to larger 
work with the new New Britain four-, six- and eight-spindle chuckers 
. new, larger chucking capacities (10 inches on 8-spindle, 12 
inches on 6-spindle, and 15 inches on 4-spindle models), with 
spindle speeds, power and ruggedness to match, and all the exclusive 
New Britain advantages. The New Britain Machine Company, New 
Britain-Gridley Machine Division, New Britain, Connecticut. 


yes! you can put it on a New Britain 


| 
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Automatic Chucking Machine 


six spindles —™ six cross slides 


= 


Here you see the possibilities for new flexibility of bar machine set- 
ups with a cross slide in every position. Six independent cross slides. 
More operations on one bar machine. Six independent radial cross 
slides for forming, roll threading, shaving, skiving, angular facing, 
knurling, hobbing and undercutting with simpler tools and attach- 
ments, through the use of cross slides. The New Britain Machine 
Company, New Britain-Gridley Machine Division, New Britain, 
Connecticut. 


Automatic Bar Machine 


= 
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no hands — no headaches 


Automatic loading of forgings, bar slugs and bar stock is a basic 
optional design feature of New Britain +G6F+ Copying Lathes. It 
saves labor and makes a substantial reduction in production time per 
piece. 

Positive, accurate loading, single point tooling and template con- 
trol mean fewer headaches and larger profits on your lathe work. The 


New Britain Machine Company, New Britain-Gridley Machine Divi- 
sion, New Britain, Connecticut. 


New Britain +GF+ Copying Lathe 
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Cam controlled New Britain Precision Boring Machines utilize a 
single tool to bring several surfaces to precision tolerances — in- 
stead of a tool for every surface. Think of New Britains when you're 
looking for a fresh approach to lower cost per piece. Whether the 
part is simple or complex, you'll use fewer tools on a New Britain. 
Automatic gauging and tool resetting available if required. The New 


Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut. 


| 


Precision Boring Machine 


Vf, 
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fewer tools to buy = set — adjust = replace @§f 
(7 


The 24-speed headstock, 
designed to operate at 
75 horsepower, will withstand 
peak loads of more than 100 
horsepower. Spindle speeds 
are divided in true geometric 
‘progression from 6 to 

750 r.p.m. 


Totally enclosed gear box 
provides 81 feeds and 45 leads. 


3) Two levers control speed 


selection, which is 
completely mechanical. 
Built-in horsepower meter is 
clearly readable from all 
operating positions. 
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Axelson Model 4025 Heavy Duty Lathe. 
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Here’s power-packed precision. Compare 
the massive 19.900”-diameter 4”-face bull 
gear pictured at the left — and every other 
part of Axelson’s new 4025 Heavy Duty 
engine lathe — you'll find that here is the 
greatest productivity per dollar invested 
in the machine tool field today. , 


Swinging 40” over the bed and 25” over 
the cross slide, this handsome workhorse 
is powered by a 75-horsepower motor ca- 
pable of delivering more than 100 horse- 
power under peak loads. 


Two levers on a new totally-enclosed gear 
box are used in the selection of 81 feeds 


AXELSON 


100-Horse POWERFUL 


and 45 leads. Twenty-four spindle speeds 
are divided in true geometric progression 
from 6 to 750 r.p.m. 


The main bed casting is girth designed 
with heavy longitudinal side ribs, center 
rib, and inverted-V cross ribs to insure the 
extreme rigidity required for new carbide 
and ceramic tooling. Replaceable hard- 
ened and ground alloy steel ways preserve 
original accuracy. 


For complete details on the new 4025 
Heavy Duty, or any Axelson lathe, call 
your nearest Axelson representative or 
write for Bulletin MM9-5504. 


AXELSON MANUFACTURING COMPANY 
Division of U. S. Industries, Inc. 
‘6160 South Boyle Ave., Los Angeles 58, California 
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Up to 40% higher tightening torques keep a 


—and only the combination of an UNBRAKO screw 


RECOMMENDED SOCKET SET SCREW 
TIGHTENING TORQUES 
(Inch-Pounds) 

MINIMUM 
SET SCREW SET SCREW DIFFERENTIAL 
SCREW SIZE UNBRAKO 
#4 5 3.9 3.5 28 
#5 9 7.8 7.4 15 
#6 9 7.8 7.4 
#8 20 14.7 14.5 36 
#10 33 26.5 25 25 
1/4 87 62 60 40 
5/16 165 122 125 32 
3/8 290 198 225 29 
7/16 430 309 350 23 
1/2 620 460 500 24 
5/8 1225 1106 1060 11 
3/4 2125 1540 1800 18 
7/8 5000 3660 4600 9 
1 7000 5025 6500 8 


The High-Torque UNBRAKO socket set screw is made to withstand the highest tight- 
ening torques ever used to seat a set screw—up to 40% higher than an ordinary set 
screw. But to take full advantage of this UNBRAKO feature you must have a key that 
can apply the force required to seat it without damaging the screw or snapping the 
key. The High-Titan UNBRAKO hex key is designed specifically to set a High-Torque 
UNBRAKO so that you can be assured of full Aigh-torque performance every time. 


Here’s why a High-Torque UNBRAKO 
can be seated tighter—and stay put 


UNBRAKO SET SCREW 


It has fully formed threads that make the 
whole screw stronger. The metal is 
compressed into the closely knit grain 
structure that you see in this illustration. 
The grain flow follows the contour of 
the threads. There are no straight lines 
along which shear can occur. The 
UnsRAKOretains its flow lines even when 
ground down to .010 in. below root 
diameter. Screws with cut or ground 
threads lose thread format root diameter. 


UNBRAKO 


SET SCREW 


The High-Torque UNBRAKO has a radius 
in the socket corners. This eliminates the 
sharp corners where cracks start. It also 
distributes the stresses developed when 
tightening torques are applied. Ordinary 
socket screws have sharp corners which 
often crack when tightened even at lower 
torques than those recommended for 
UNBRAKO. 


UNBRAKO ORDINARY 
SET SCREW SET SCREW 


The High-Torque UNBRAKO has a deeper 
socket, which gives you more purchase 
with the wrench. Since more wrench can 
be put into the UNBRAKO socket, you can 
set the screw much tighter. And you won’t 
ream the socket or round the corners of 
the wrench. 


UNBRAKO SET SCREW 


The High-Torque UNnsrRako is properly 
heat treated, kept clean. Its grain structure 
is uniform. It is free of decarburization. 
There’s no danger of stripping the threads 
or shearing the point when tightening 
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High-Torque UNBRAKO socket set screw tight 


and key assures full high-torque performance 


ORDINARY SET SCREW 


torques are applied. The ordinary screw is 
suffering from an overdose of decarburi- 
zation; socket walls, threads and point 


are full of the telltale white spots that 
identify it. 


And here’s why an UNBRAKO High-Titan 
hex key can be used to apply far more 
tightening torque to a High-Torque 
UNBRAKO socket set screw than is needed 
without damaging either the screw or 
the key. 


The High-Titan UNBRAKO is not an ordi- 
nary hex key. It is a precision internal 
wrenching tool with high ductility, spe- 
cially designed to assure full high-torque 
performance. It is made of special alloy 
steel bar stock, inspected magnetically and 
chemically to make sure that the material 
is flawless and of the specified properties. 


Its sides are flat and parallel. The corners, 


TORQUE-ANGULAR DISPLACEMENT CURVE 
FOR HEXAGON KEYS 


140 
MAXIMUM 
TORQUE 
120 BREAKING ~ 
See, POINT 
100 i= BREAKING POINT 
a PROPORTIONAL LIMIT 
z (KEY TWISTING) 
2 80 
= 
z 
Ss « 
o 
a 
LEGEND 
40 BRITTLE KEY 
UNBRAKO KEY 
20 
0 
0 1 2 3 4 5 é 


ANGULAR DEFLECTION RADIANS* PER INCH 
radian opproximates 57.3° 


which exert torque on the inner walls of 
the socket, are sharp and tough. The 
bend is strong. 


The High-Titan UNBRAKO is accurately 
sized across the flats and across the 
corners to insure snug fit and full wall con- 
tact. It won’t ream or wear an UNBRAKO 
socket. The square cut end engages the 
full depth of the socket for greater tighten- 
ing power. It gives you up to 25% more 
wrench engagement than a key with a 
chamfered end. 


UNBRAKO 
KEY 


CHAMFERED END 
KEY 


The High-Titan UNBRAKO hex key is heat 
treated in modern atmosphere-controlled 


furnaces. The surface is casehardened 
without decarburization. The extra hard 
surface gives the key longer life. And it 
retains its dimensional accuracy, is tougher 
and more ductile than ordinary keys. This 
torque-angular displacement curve for 4 
in. hexagon keys distinguishes a High- 
Titan UNBRAKO from an ordinary key. 
The High-Titan UNBRAKO has a higher 
yield point and a higher breaking point— 
you can exert a much higher torque with 
it without snapping the key. 


Be sure you get the full high-torque per- 
formance offered only by the combination 
of a High-Torque UNBRAKO socket set 
screw and a High-Titan UNBRAKO hex 
key. Both products are stocked by author- 
ized industrial distributors. Ask the one 
nearest you for complete information. 
Or write STANDARD PRESSED STEEL Co., 
Jenkintown 19, Pa. 


We also manufacture precision titanium fasteners. Write for free booklet. 


Unbrako Socket Screw Division $ 


Jenkintown, Pennsyivania 


Standard Pressed Steel Co. © The Cleveland Cap Screw Co. @ Cooper Precision Products @ Standco Canada, ltd. ¢ Unbrako Socket Screw Co., ltd. 


\For more information fill in page number on Inquiry Card, on page 255 
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HYDRAULIC PRESSES 


Each H-P-M deep drawing press shown here has mastered a produc- 
tion problem in a prominent metal working plant. In each case the 
results have been . . . increased output . . . fewer rejects . . . a higher 
quality product at lower cost. Yes, H-P-M hydraulics are the production 
standard for the metal stamping industry where deep draws are required! 


These H-P-Ms were not “dreamed up” over night. They are backed by 
a press builder with 80 years of hydraulic experience . . , a company 
which has pioneered such important hydraulic press features as . . . the 
self-contained press . .. FASTRAVERSE high speed operation . . . closed 
circuit hydraulic system . . . reversible, variable delivery radial pumps . . . 
complete automatic press cycle controls . . . variable pressure hydraulic 
blankholder and die cushion , . . pressure reversal . . . in fact, every 
known modern development now employed in hydraulic presses. 


You capitalize on this “know how” when you specify H-P-Ms. You 
name the draw job . . . we will choose an H-P-M from among the 
many hundreds of designs which have already been built and proven. 
A nearby H-P-M engineer is available to help you. Write today. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 


A DIVISION OF KOEHRING COMPANY 
Marion Road * Mount Gilead, Ohio, U.S.A. 
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HE new rotary motion Thomp- 

son Power Cylinder provides 
versatility of application, ease of 
installation, compactness and effi- 
ciency certain to solve many design 
and manufacturing problems. These 
features can cut your costs by sim- 
plifying production. It is now in 


use in a leading make of heavy-duty 
trucks. 


Requiring a minimum of space, 
the Thompson Power Cylinder can 
be operated wherever hydraulic or 
pneumatic pressure is available. 
Operating from 600-1000 psi, at 
700 psi it delivers approximately 
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LEFT TURN 


Now...a new kind of Power Cylinder 
to help you cut costs 


26,000 inch pounds torque output. 
These parameters can be varied to 
obtain a custom installation. Also, 
over-running clutches, sprockets, 
gears, chains, etc., are easily adapted 
to the output shaft to further increase 
its versatility. 

Precision engineered, the 
Thompson Power Cylinder is as 
dependable as it is versatile. You 
can count on a long, continuous, 
trouble-free life. 


To learn more how the Thompson 
Power Cylinder can save you money 
in design, manufacture and installa- 
tion costs, write for our free book- 


END PLATES 
CONNECTOR TUBE 


For more information fill in page number on Inquiry Card, on page 255 


let. Described are many of its diverse 
uses and additional benefits. Mail to 
Thompson Products, Inc., Michigan 
Division, 34201 Van Dyke Avenue, 
Warren, Michigan. 


You can count on 


Thompson 
Products 


Michigan Division: 
Warren and Portland 
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7171 E. McNICHOLS RD. + 


MAKES BACK-TO-BACK 
HOBBING A NATURAL 


Even on parts like this flanged pump 
gear, you can get multiple-spindle 
capacity from your high-speed 
Michigan single-spindle hobber. The 
new Michigan orientor reverses 
every other gear and thus positions 
two parts back-to-back as they 
go into the gear hobber. Total 
loading time for the fully automatic 
cycle is only four seconds for the 
two gears. Ask for details on the 
No. 1445 hobber. 


AUTOMATION BOOSTS 
SHEAR-SPEED RATE TO 
180 PER HOUR 


Automatic two-at-a-time parts load- 
ing and unloading has this Model 
1853 Shear-Speed running at 100% 
efficiency producing 180 clutch hubs 
per hour. The work? A 36-tooth 
involute spline on a face width of 
.580 inches with a diametral pitch 
of 9.750. Pressure angle is 141°. 
Parts are automatically positioned 
in pairs, fed, advanced, indexed 
90° and picked up on a hydraulic 
arbor. Loading time is 8 seconds. 
Automatic cutting cycle for both 
parts is 32 seconds. 


AUTOMATION SWINGS 
CLEAR FOR TOOL 


CHANGE ON SHEAR SPEED 


Any interference of automating 
devices with tool changes is avoided 
on this Shear-Speed with a swing- 
out arrangement. The hinged mech- 
anism swings the loader, index 
table and index slide completely 
clear of the machine. Pin-locked 
stops assure positive alignment. 


MICHIGAN TOOL 
COMPANY 


IN CANADA: COLONIAL TOOL CO., LTD. 


NEW MICHIGAN ORIENTOR 


DETROIT 12, MICH. 
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THESE 3 ROTO-FLOS 
WILL SPLINE 2'4% MILLION 
AXLE SHAFTS IN 1957 


At a nominal tool cost, these 3 
machines are producing all the 
splines on all the rear axle shafts 
for 5 lines of cars. 

Here is the story: 


3 
1 
Output rate......... 1080/hr. 
Surface finish... 5 microinches RMS 
Shafts per grind...... 123,000 
Tool change time... ..20 minutes 
1.290 in. 
Spline length. ......... 1.62 in. 
Diametral pitch. ........ 24/48 
Pressure angle............ 30° 


Roto-Flo is a development of 
Michigan Tool Company, the nation’s 
gear production headquarters. The 
Roto-Flo process cold forms toothed 
and grooved parts—gives you a 
superior product in a matter of 
seconds instead of minutes. Roto-Flo 
machines will lower your capital 
investment, reduce direct labor 
costs, cut floor space needs, drop 
upkeep to the minimum, give you 
amazingly high tool life. For the 
story on Roto-Flo ask for “Chipless 
Production” (Bulletin RF-55). Write 
for your copy today. 


MICHIGAN TOOL 
COMPANY 


7171 E. McNICHOLS RD. + DETROIT 12, MICH. 


IN CANADA: COLONIAi TOOL CO., LTD. 
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You have said it better 


than we could! 


in terms of tech- 
niques developed since Harder first _ 
uttered the magic word Automa- _ 
tion are thumbing right pasta few __ 
useful rules. If we careful 
these newly trained manufacturing 
engineers will be overlooking few 
tricks that have been in the 
_ since Hector was . 
"ments might overshadow the fact 
that the methods developed long 
First successful multiple-spindle automatic — the 


granddaddy of all of today's “multiples” — 
developed and built by National Acme in 1893. 


® History has recorded the machine tool development 
about which Mr. Keebler writes as the direct prototype 
of present day Acme-Gridley Multiple Spindles—in fact, 
it's the granddaddy of all of today's “multiples”. 


® Since the inception and development in 1893 

of the first successful Four Spindle Automatic Screw 

Machine, National Acme has extended the inherent 

circumferential automation principle of its basic design 
i oe to six and eight spindle machines. These machines 
a have set the pace with which to meet, head-on, 
industry's need for greater and less costly production. 


® Knowing that the future will make ever greater 
demands on circumferential automation, National Acme 
will continue to expand applications for Multiple 
Spindle Automatics. Who knows?, some day the line 
may include not only 4, 6 and 8 spindles, but 

12 and 16 spindle machines as well. 


THE NATIONAL ACME COMPANY, 179 & 131ST ST., CLEVELAND 8, OHIO + Sales Offices: Newark 2, N. J., Chicago 6, Ill, Detroit 27, Mich. 
£ 


this tubing annudny’tnat the price 
should not be overlooked in 

A case in point is the automatic __ 
screw machine used on these bear- 
ing rings. This machine develop- 

_ ment was placed on the market in 2 
1890’s and incorporated such 
brs, air 1957 model. 

bear- formed in succession and without uf 

ti- manual attention virtually all of it 

ear the circular machining operations _ 2 

ber required on ball bearing rings. This 

is automation. Just because the 
technique is not new is no reason 
ound why it should not be given its just 
Fern to Place in the galaxy of automation 
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TOOLS OF TOMORROW 


New GISHOLT MASTERLINE 
SADDLE TYPE TURRET LATHE 


WANT MAXIMUM OUTPUT AND ACCURACY from today’s 
carbide tools—with an ample reserve of power and speeds to 
meet tomorrow’s tooling requirements? 


That’s what you'll get—now—from this powerful, rugged 
Gisholt MASTERLINE Saddle Type Turret Lathe. Prime 
example of this machine’s advanced features is the rugged 
Headstock Gear Train, shown at the left. Here, you can get 24 
different forward speeds—all from a single-speed motor. This 
means you get full power all the time—a critically important 
feature for those heavy cuts at punishing feeds. 


: 3 " But that’s not all. To give you maximum performance from 

rS / a this powerful gear train, Gisholt designers have backed it with 
faster speed changes through the Hydraulic Speed Selector 
(effortless speed shifts without waiting or computing); a hy- 
draulically operated Hi-Lo speed change in a 6:1 ratio (without 
stopping the spindle or shifting gears); and a new Self-Adjusting 
Electric Clutch and Brake (smooth, fast starting and stopping, 
plus more accurate inching of the spindle). 


f Ask your Gisholt Representative to give you the complete 
facts. Why not call him today? 


ASK FOR complete 
set of Gisholt 
MASTERLINE 
Saddle Type Turret 
Lathe Bulletins. 


cOMPANY 


Madison 10, Wisconsin, U.S.A. 


TURRET LATHES « AUTOMATIC LATHES + SUPERFINISHERS » BALANCERS » PACKAGING MACHINES - MOLDED FIBEGLAS PLASTICS 
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Newest, most versatile, most complete 


4. .. perfect for milling too! 


O. S. Walker, the originator of magnetic chucks, now offers a completely new, 
full line of chucks with the most permanent magnets ever produced — they’re ceramic* — 


with many times the coercive force of alloy magnets. The face is all steel, with no soft 


insulating material. These chucks weigh only half as much as conventional permanent 


chucks, thus minimizing reciprocating table inertia. 


Their low, low height gives more machine capacity than ever before. $ 


Fine pole divisions give maximum holding on all types of work < 


pieces. All magnetic fields are neutralized to prevent magnetization 


of machine table or ways. Write for details. 


*Patent applied for 


sory 


Exclusive construction} makes these new 
chucks perfect for milling or planing. Cutter is 
constantly demagnetized as it progresses — no ; 
more fouling of cutter and work with chips! ¥ 
Let us demonstrate this amazing 
contribution to industry. 


| 


A LAA A LARS 


tO. S. Walker magnets are po- 
larized horizontally (conven- 
tional construction has mag- 
nets polarized vertically). 


WALKER 


i 
: 
4 
Pigs 


of permanetit 


No. 610 


COMPANY, INC. | 
WORCESTER 6, MASSACHUSETTS 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—65 
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$7200 per month saving by 
large automotive plant after switching to 


DASCO D-20 


HEAVY-DUTY SOLUBLE OIL 


An actual saving of $7200 per month, including labor costs, 
has been reported by a large automotive transmission plant 
since switching to Stuart’s Dasco D-20—the first truly heavy- 
duty soluble oil formulated and priced for general application! 


ONE OIL FOR 365 DIFFERENT MACHINES—This carefully engi- 
neered compound eliminates cutting oil confusion—drasti- 
cally reduces the number of cutting fluids needed in your 
plant. This plant uses economical Dasco D-20 in standard 
mixtures on 365 different machine tools—reducing cutting 
oil inventory ... saving service time and cutting oil costs 
... Minimizing chance of error—yet taking advantage of 


all lubricating and cooling properties you expect from a 
heavy-duty soluble oil. 


Chips settle faster with Stuart’s Dasco D-20, so you 
have a clean compound in your machine at all times. 
You get a better finish .. . cooler cutting and grinding. 


RANCIDITY ELIMINATED—-This user reports that Stuart’s 
Dasco D-20 stays sweet longer—even after long shutdowns. 
Rancidity is actively resisted by a special germicide addi- 
tive, the best of a very few germicides that remain effective 
in the presence of soaps. Stuart’s Dasco D-20 has superior 
wetting ability—remains effective when mixed with water. 


For Cutting and Grinding 


Stuart’s Dasco D-20 maintains or improves efficiency of 
your cutting and grinding operations. A real heavy-duty 
emulsifiable oil, it forms a tough, thin film between the 
cutting tool and the work . . . reducing friction and prevent- 
ing excessive heating. A wide variety of tough metal-cutting 
operations, including certain types of broaching, can be done 
with this one low-priced compound. A lean mixture for 
grinding enables you to take full advantage of improved 
wheel bonds. Properly applied, it allows you to use high- You can use low-priced Stuart's Dasco D-20 for ream- 
unit pressure for maximum stock removal . . . keeps wheels 


: . ping, threading, broaching, surface-grinding, and 
open and free-cutting . . . prevents heat checking. high-speed carbide tool machining. 
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First low-priced heavy-duty soluble oil with 
both additives: active germicide and E. P. base 


Stuart’s Dasco D-20 is the first low-priced soluble oil 
to offer you both a special anti-rancidity germicide and 
an extreme pressure base oil additive with high anti- 
weld and lubricity characteristics. Carefully balanced, 
high-quality emulsifying agents provide high-grade cool- 
ing properties . . . unusual stability for longer life. This 


Find Your 
Stuart Service Center 


Yellow Pages 


Arrange now to test Stuart’s Thermex 33 . 
Hot Die Lubricant on your difficult forg- 
ing and drawing operations. 

DETROIT, MICH....... Tyler 7-8500 
CHICAGO, ILL..... Bishop 7-7100 
HARTFORD, CONN Jackson 7-1144 
CLEVELAND, OHIO ....Prospect 1-7411 
PHILADELPHIA, PA. Devonshire 8-6100 
TORONTO, CANADA........Oxford 9-9397 


Representatives in all principal cities 


For more information fill in page number on Inquiry Card, on page 255 


multi-purpose, heavy-duty soluble oil gives you ideal 
characteristics for high-speed machining with carbide 
cutting tools... upgrades finish and tool life on tool 
steel applications. Stuart’s Dasco D-20 has superior 
wetting ability ... avoids rust ... mixes easily .. . keeps 
machinesand partsclean...andispreferred by operators. 


SINCE 1865 


D. A. STUART OIL CO., LIMITED 
2729 South Troy Street, Chicago 23, Illinois 


CANADIAN D. A. STUART OIL CO., LIMITED 
3575 Danforth Avenue, Toronto 13, Ontario 


METALWORKING 
LUBRICANTS 
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Why designers specify FLEXLOC self-locking nuts 


Where products must be tough . . . must stand up under 
vibration, shock and abuse . . . designers specify rugged, 
reliable, precision-built FLEXLoc self-locking nuts as fasteners. 


HERE’S WHY: 

FLExLoc locknuts.are strong: tensile strengths far exceed 
accepted standards. They are uniform: carefully manufac- 
tured to assure accurate, lasting spring tension in the flexible 
locking collars. And they are reusable: rough screw threads, 


We also manufacture precision titanium fasteners. Write for free booklet. 


repeated removal and replacement, frequent adjustments will 
not affect their locking life. 


Standard FLextoc self-locking locknuts are available in a 
wide range of standard sizes and materials, to meet the most 
critical locknut requirements. Your authorized industrial 
distributor stocks them. Write us for complete catalog and 
technical data. Flexloc Locknut Division, STANDARD 
PRESSED STEEL Co., Jenkintown 19, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLOE iocknut pivision 
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JENKINTOWN PENNSYLVANIA 
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Solidly Engineered + Precision Built + for World’s Leading Manufacturers 
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“ECONOmical 
avtoMATION” 


or forty years . . . through fourteen editions . . . 

with over a million copies sold, MACHINERY’S 
HANDBOOK has been the indispensable refer- 
ence book for designers and builders of mechanical 
products. Now the 15th Edition, with over 400 
pages revised and brought up to date, gives you the 
latest and most authoritative information on pres- 
ent-day designing, manufacturing and metalwork- 
ing practices. 


Practical Information for Every Shop Man 


A modern handbook is a necessity for every man 
who holds or hopes to hold a responsible job in the 
mechanical industries. Shop men, as well as en- 
gineers and designers, find MACHINERY’S HAND- 
BOOK invaluable. It contains the kind of informa- 
tion that is needed wherever machines, tools, and 
mechanical devices are designed or constructed. 


MACHINERY’S HANDBOOK contains 1911 pages 
of mathematical and mechanical tables, rules, for- 
mulas and general data (see complete table of con- 
tents on page 3). Its “math” and other tables never 
subject to change are accurate to the last decimal 

int, because Handbook users all over the world 
oe been checking them for 40 years. 


ORDER YOUR COPY TODAY! 


How Far Back Are You in the Handbook Parade? 


Does your present Handbook give you today’s an- 
swers? The 12th Edition of MACHINERY’S 
HANDBOOK was published in 1943—only 12 years 
ago—but . . . 474 pages were revised and 96 pages 
were added to provide new material for the 13th 
Edition in 1946. Then . . . 290 pages were revised 
to provide new material for the 14th Edition in 
1949. And now . . . 432 pages have been revised 
to make the New 15th Edition better than ever and 
ready to help you tackle the problems of today. 


MACHINERY’S HANDBOOK meets this need 
whether you are a designer, a machinist, a mechan- 
ical engineer, a student, a production executive, an 
apprentice, or an inspector. 


Write for your copy of MACHINERY’S HAND- 
BOOK today. If you send payment with your order, 
we pay postage and handling charges. Your money 
will be refunded if you decide not to keep the 
Handbook. Or, if you wish, we will send it to you 
under our Five-Day Free Examination Plan; you 

ay only after you have seen and used the Hand- 
Cook, and discovered how much it can help you in 
your work. 


$9.00 


THE INDUSTRIAL PRESS 
93 Worth Street, New York 13, N. Y. 


In Canada or overseas, $10.00 


CAN YOUR PRESENT 
AUTOMATIC EQUIPMENT 
make this 
BEVEL CLUSTER GEAR 
complete FROM BAR STOCK 


in one operation 
READY FOR GEAR CUTTING? 


...it can be done on the 
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TWO MORE ALY. 


The new 21” and 24” LeBlond Regals give you 
capacity, speeds and horsepower you'd find in more 
expensive heavy type machines offered by other 
builders—and at one of the most attractive prices 
LeBlond has ever offered ! 


Here’s the rundown. Standard 7!4 HP, optional 10 HP 
for high speed ranges in both models (see chart); 
electric clutch and brake; feed reverse at the apron; 
heat-treated gears in head, quick-change box and 


REGAL! | 


apron—plus all the famous big-lathe features that 
have made LeBlond Regals production favorites from 
coast to coast. 


Headstock uses the same combination gear-belt drive 
construction that proved itself on the famous LeBlond 
Dual-Drive and is now incorporated on our new 16” 
heavy-duty lathe. Bed has hardened and ground re- 
placeable steel ways like the ways on our larger ma- 
chines. They are fitted according to the compensating 


Two MORE 
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*This makes five new lathes 
introduced by LeBlond so far this year! 


New 21” and 24’ 


NEW LeBLOnNDS 


veeway principle to insure better distribution of forces 
for proven long-time accuracy and minimum wear. 


Again, like higher-priced lathes, Regals are equipped 
with both feed rod and preloaded precision leadscrew 
for continued accuracy in thread chasing. Other big- 
lathe features— 3 bearing spindle. Automatically- 
lubricated quick-change box. Wide carriage bridge 
with ample bearing surface. Rugged tailstock with 
plug clamping. In addition, you get general dimen- 


Regal lathes 


For more information fill in page number on Inquiry Card, on page 255 


sions and construction details patterned after LeBlond 
heavy-duty engine lathes. 


All of LeBlond’s 70 years of experience ha’ gone into 
the design and building of these new Regals. Only 
from the builder of a complete line of lathes can you 
get a low-priced lathe with all these big-lathe features. 
Get full details on the new 21” and 24” LeBlond Regal 
Lathes. See your LeBlond Distributor or write —Ask 
for Bulletin R-205D. 


Exclusive LeBlond 


Combination Gear-Belt Drive 


deliwer up to 10 H.P.! 


STANDARD AND OPTIONAL SPEED RANGES 
21” and 24” REGALS 


.. cut with confidence 


12 Standard Speeds: 


Gear Drive 
Belt Drive 


18, 25, 35, 49, 70, 98, 136, 192 rpm. 
260, 362, 510, 720 rpm. 


12 Optional Speeds: 


Gear Drive 


Belt Drive 


27, 38, 53, 74, 105, 146, 204, 288 rpm. 
390, 544, 765, 1080 rpm. 


THE R. K. LEBLOND MACHINE TOOL COMPANY 


Cincinnati 8, Ohio 


World’s Largest Builder of A Complete Line of Lathes for 
More Than 70 Years 
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Is assembly one of your largest production costs? 


It probably is. Wherever fastenings must be made, 
this simple truth applies: The cost of the fastener is 
but a tiny fraction of the cost of using that fastener 
in production. The key to reduced assembly costs 
is the fastener that helps high-paid assembly hands 
turn out better work—/faster. The P-K® Self-tapping 
Screw is that fastener! 

Using screws that don’t come up to P-K standards 
can raise total assembly costs as much as 25%. Screw 
failures not only result in assembly slow-downs. . . 
but in parts spoilage and hidden weaknesses as well. 


PARKER-KALON 


Sold Everywhere Through Leading Industrial Distributors 


This is especially true in assembly by automation. 
Uniformity, such as P-K Self-tapping Screws offer, 
is automation’s prime requirement for trouble-free 
assembly. 

Why not talk to a Parker-Kalon Assembly Engineer 
—a man who is in daily contact with many different 
assembly set-ups. Perhaps he can show you how to 
reduce the number of fastenings in your product or 
how to solve a particularly difficult fastening prob- 
lem. (That’s his business.) Contact him through your 
local Parker-Kalon distributor. 


PARKER-KALON DIVISION, General American Transportation Corporation 
Manufacturers of Self-tapping Screws, Socket Screws, Screwnails, Masonry Nails, 
Wing Nuts and Thumb Screws 


fasteners 


Factory: Clifton, New Jersey— Warehouses: Chicago, Illinois— Los Angeles, California 
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ONLY GILBERT RADIALS 


OFFER ALL THESE FEATURES 


When you order a Cincinnati Gilbert radial, 
you get more new features per dollar than 
any other radial can offer. And every feature 
is designed to give you maximum return on 
your investment—in performance, produc- 
tivity, and dependability. 


And don’t overlook these additional features: 

¢ wide range of spindle speeds for efficient 
tool performance; 

*« hardened gears throughout the machine; 

¢ standard or special tap leads available; 

¢ modern styling which reduces housekeep- 
ing, convinces customers that your shop 
is up-to-date; 

¢ low-cost financing: 8% simple interest 
(4 14% add on), up to 5 years to pay. 


those who buy buy Gilbert again. 


THE CINCINNATI GILBERT MACHINE TOOL CoO. 
3346 BEEKMAN STREET, CINCINNATI 23, OHIO 
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Standard Oil lubrication specialist Bob Cleland and 
plant manager |. G. Smallegan inspect work fur- 
nished by operator Dick Stockwell. Giving technical 
help to customers like this is something for which Bob 
Cleland is well fitted. Bob has a mechanical engineer- 
ing degree from Michigan State and has completed 
the Standard Oil Sales Engineering School. 
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STANICUT Oil 166 BC 


Screw machine plant saves on oil inventory and handling, receives 
other benefits by converting to dual-purpose cutting oil. 


Grand Rapids Metal Products Company’s prob- 
lem was the mixing of cutting and lubricating 
oils in their National Acme and Gridley screw 
machines. In all, four oils were used. In some 
machines a cutting oil, two lubricating oils and a 
base oil were employed to improve machining 
characteristics. Lubricating oil leaking past seals 
mixed with the cutting oil, reducing cutting oil 
qualities. Oil mixtures were constantly varying, 
and troubles in tapping resulted. 


Standard Oil’s Bob Cleland, working with plant 
management, suggested Stanicut Oil 166 BC. 
This oil, he explained, is a dual-purpose oil. It 
can be used for lubrication as well as for cutting, 
and no dilution of the cutting oil can occur. 


After a week’s trial in one machine, the entire 
plant was converted to Sranicut Oil 166 BC. 
Tap troubles were reduced, resulting in much 
less down time. Spindle speeds have been in- 
creased, yet the spindles run cool. Oil inventories 
have been reduced from four to one. 


Sranicut Oil 166 BC does not corrode bearings, 
gears, bushings, spindles or other machine parts. 
While Sranicut Oil 166 BC contains E.P. addi- 
tives, it does not stain copper or brass. 


Get the facts on how Sranicut Oil 166 BC can 
help you. Call the Standard Oil office nearest you 
anywhere in 15 Midwest and Rocky Mountain 
states. Or write to Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois. 


Quick facts about 
STANICUT OIL 166 BC 


A dual-purpose oil — suitable for both 


cutting and lubrication. 


Non-corrosive to work or machines. 


Formulated with E.P. additives. 


Stable under all normal conditions. 


Non-irritating. 


A cutting oil that permits high 
operating speeds. 


Non-staining to either copper or brass. 
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STANDARD OIL COMPANY 


(Indiana) 
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At Wagner Electric Corporation 


One Natco 


_ Two sizes of motor end-plates i 
are assembled, bored, 

_. drilled and tapped in a ie 
_ Natco 3-Way Machine. 
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Assembles, Bores, Drills and Taps... 
Reduces Labor Cost 70% 
On Small Motor End-Plates 


This Natco combination assembly and multi-drilling machine presses a bearing sleeve 
into the end-plate, rough and finish bores the outside bearing-cap hole, drills an oiler 
hole at an angle, drills four (4) thru-bolt holes, and drills and taps two (2) 8x32 cover 
plate holes. Production is 170 pieces per hour. 

This Natco accommodates two sizes of motor end-plates without changes in the basic 
rotary-table tooling. In addition to this important versatility the engineers at Wagner 

e Electric point out these other advantages: 


@ one operator controls the assembly and machining from one station. 
. @ work scheduling is simplified due to the short machine cycle. 


® in-process inventory can be kept at a minimum because of high production rate. 

@ floor space is made available for other operations. 
Natcos perform all kinds of drilling, boring, facing and tapping jobs in every conceivable 
combination and sequence. 


Ask the Natco Field Engineer about the newly perfected 
tape control systems for Natco production tools. 


National Automatic Tool Company, Inc. 


Richmond, Indiana Multi-spindle drilling, boring and tapping machines. Special machines for automatic production. 
Call Natco Offices in Chicago, Detroit, New York, Buffalo, Philadelphia, Cleveland, Los Angeles; distributors in other cities. 
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SOME OF OUR JIGMIL USERS A. 0. HOLMBERG, Vice President — Manufacturing 
Amerieen Meche & Foundry Ce THE GOSS PRINTING PRESS COMPANY 
American Type Founders, Inc. 
Manatctring Division of Miehle-Goss-Dexter, Incorporated 


Blanchard Machine Co. 
Blaw-Knox Company 
Bucyrus-Erie Co. 

Cameron Machine Company 
Caterpillar Tractor Company 
Continental Gin Company 


C. B. Cottrell & Sons Co, 
co a man who came 

A. B. Dick Company 

Ekstrom, Carlson & Co. 

Fellows Gear Shaper Co. 

Food Machinery & Chemical Corp. 

Foote Bros. Gear & Machine Corp. 

Gillette Safety Razor Co. 

Harris-Seybold Co. 

Hartford Special Machinery Co. 

Frank G. Hough Co. 

Jeffrey Manufacturing Co. 

Joy Manufacturing Co. 


é 
“| first heard of the JIGMIL Technique 
for boring accurate holes in precise 
locations at an engineering lecture- 
meeting in Philadelphia. What | heard 
made me curious because the story 
seemed exaggerated.” 
Kempsmith Machine Company 
MeNally- Pittsburg Mig. Corp. 
mnt ee “I accepted an invitation to go to Fair Street and there saw the JIGMIL 
Osborn Manufacturing Co. Technique in operation doing jigless boring to degrees of economy and 
Oster Manufacturing Co. oe 
Package Mach'nery Co. ‘precision that verified what I had heard in the lecture. The gains that 
mao ie were apparent from the analysis made for us by the DeVlieg engineers 
883 Pew — = caused us to purchase a number of JIGMILS. These machines have 
Stacy Machine Works, Ine. been in use for several years. We have experienced many advantages. 
waa ae The principal ones are improved quality and a considerable reduction 
Torrington Co. in machining, inspection and assembly times. The quality of the work 


Vandercook & Sons | 
Shei le resulting from the outstanding JIGMIL accuracy has had a far-reaching 


improving effect on the general quality and performance of our product.”’ 
A. 0. HOLMBERG 
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from their 


error even in close tolerance work. 
Makes possible greater flexibility of prot 


CURACY IS AN 


A TYPICAL EXAMPLE OF JIGMIL ACCURACY 


Goss uses the JIGMIL Technique for boring components 
of their famous high-speed newspaper, magazine and color 
printing presses. Illustrated above is one of the side frames 
for an 80 ft. multi-color press recently built by Goss. This 
part was bored on a Model 4B-120 SPIRAMATIC JIGMIL. 
. e JIGMILS were used for boring approximately 2260 holes 
in the side frames and gear boxes for this press. In the 
assembled press, the accuracy of hole size and spacing 


# * made it possible to hold the register of 5 colors within .001’. 
Our newest catalog e 
will help you decide. 
ey we sed e 1e 
SPIRAMATIC 
aso FAIR STREET, FERNDALE, DETROIT 20 JIGMILS® 


ACCURATE HOLES IN PRECISE LOCATIONS 
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Let us resharpen one of your typical in- 
serted blade cutters. This free demonstra- 
wan Fj h ee kk tion, on a Cutter. Grinder, 
will tell you what you can expect to save, 
your by replacing standard tool grinders or 
. Ingersoll grinders of obsolete design with 
eutter gr inding new Ingersoll machines. 

eosts? Accurately ground cutters assure time 
and dollar savings, longer tool life, better 

tool and machine performance. 
Write for shipping instructions—for a 
Grinding Cost Check-up. 


Ingersoll Cutter Grinder—for a money 
saving investment of about *5,000” 
(with normal accessories) 

4" to 30” Diameter Cutters. Accuracy is assured. Grinds 
both periphery and face in one setting. Simple and easy 


to operate. Faster than Universal Grinders. Grinds a 
constant clearance. 


Ball bushing 


One horsepower 
head mounting 


direct wheel drive 


Adjustable 
counter-balanced 


10” Disc 
grinding wheel 


Sharpen complete 
one setting 


Protection from 
grit (dust seals) 


Variable speed 
cylinder grinding 


This 48-page book includes 
valuable grinding practice 
and don'ts”. Send for 
your copy today. 


The Ingersoll Cutter Grinder is Standard Equipment for 
Low Cost Sharpening of Inserted Biade Cutters. 


Ingersoll 


CUTTER DIVISION 


THE INGERSOLL MILLING MACHINE COMPANY 


ROCKFORD 


ILLINOIS 
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LATHES AND RADIAL DRILLS 


| g inch and \1 ynch column 
\ wizard Radials now may Pe equipre? with FINE 
— This atrachmen* furnished in gaditio™ to the 
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4 Xe) precision poring on drills: Many yoo! and 
aie <hop® are alread ysind them fot precisiom 
fine poring of and gixtutes- 
Anothet first great yalue help grill vser® 
produce more and pettet work \ess cost. 
HWE AMERIC 
Bulleti= No. 325 tells the story: 


More SPEED... 


All these modern Monarchs 
have what it takes— 
in speed, range and power. 


Why pay for 100% of a lathe —then use only 60 to 75% 
of its productivity? That’s what happens when you operate 
under less than optimum turning conditions. These are 
achieved, principally, by utilizing correct feeds, speeds, and 
tooling. And machinability tests keep proving the value, un- 
der many conditions, of working at higher and higher speeds. 


High-speed turning can lower cycle time, improve finish, 
afford a higher degree of accuracy, reduce work distortion 
and economical tool life can still be obtained. It’s an abso- 
lute prerequisite for realizing the fullest advantage from high 
crater-resistant carbide and ceramic tools. So if you don’t 


use it on all jobs, you still want it available when needed. 


In other words, don’t buy a lathe for high speed alone. 
But, considering how often you will need this feature for top 
performance, don’t buy a lathe without it. These Monarch 
Lathes are high speed machines...... The Monarch Machine 
Tool Company, Sidney, Ohio. 


FOR A BETTER TURN FASTER 
TURN TO MONARCH 
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ductivity 


Series 62 Preselector Dyna-Shift Lathe. The 
Lathe with the headstock that thinks—lets you 
preselect and maintain ideal surface cutting speed. 
36 speeds from 14-1750 R.P.M. (standard); 
25-2500 R.P.M. (optional). 


The Mona-Matic. A fast, flexible Air-Gage Tracer 

controlled, automatic cycle lathe for maximum pro- 

ductivity. Three models; one with constant surface Series EE, Model 1000—The ultimate in accu- 

cutting speed. Any one of three ranges between racy, speed and time-saving convenience, whether 

87-3000 R.P.M. or 160-2760 R.P.M. used for production or toolroom. Four infinitely 
variable speed ranges; speed 25-2000 R.P.M. 


10° Model EE— Sensitive Precision Toolmaker’s 
Lathe and Precision Manufacturing Lathe Mod- 
els. Infinitely variable speeds from 5-3000 R.P.M. 
(standard) or from 6.5-4000 R.P.M. (optional). 


The Hydra-Slide— An exceptionally versatile 
high-production chucking lathe. Fully automatic 
cycle controls almost any desired combination of 
4 hydraulic slide movements. Any one of three 
ranges from 155-2700 R.P.M. 


jeee 


NEW DEPARTURE 


STEEL BALLS 


Why Leading 

Manufacturers 
Choose New Departure 
Steel Balls 


Prompt delivery . . . quality . . . and quantity... 
to fit your specifications! These are the major 
reasons why leading manufacturers choose New 
Departure to fill their steel ball needs. 


Talyrond gaging graphs of ball sphericity and 
To assure that every steel ball ordered meets your surface finish give readings to within three one- 
most rigi ds ifica tions, New De perfo “ms millionths of an inch, assuring product superiority 


4 that meets your most rigid specifications. 
its own metallurgical laboratory inspections, its 


own annealing and wire drawing operations. 


And . . . to process all orders readily, New Departure ball manufacturing facilities 
are maintained completely independent of all other production. This means that 
high-carbon chrome and stainless steel balls are quickly available in a complete 
range of sizes and specifications in quantities. 


In addition, New Departure produces balls of special materials such as high 
nickel-cobalt base alloys, tool steel, plastics, nylons and vacuum-melted materials. 
For immediate attention to your ball needs, write or call New Departure, Division 
of General Motors, Bristol, Connecticut. 


Send for Catalog SBC 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE @ DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
=S4—MACHINERY, September, 1957 
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CLARK EQUIPMENT COMPANY manu- 
factures industrial trucks, construction machin- 
ery and power train components for trucks, 
buses, and earthmoving machinery. We operate 
six plants in Michigan and one in Canada. 


In the decade since World War II we have 
put $33 million in properties, of which about 
$22 million was for manufacturing machinery 
and equipment. A substantial part of the new 
equipment and plants was to manufacture new 
products introduced during this ten-year period. 


While some companies have elaborate systems 


of measuring the advisability of replacing equip- - 


ment, this company has, for better or worse, 
done this job more or less on a master mechanic- 
superintendent-plant manager “feel basis.” We 
have reason to believe that this policy has worked 
pretty well for us. We are highly integrated, 


Rockford 
Insert 


Group 


September, 1957 


“We are constantly on the 


proper cycle” 


George Spatta, president 
CLARK EQUIPMENT COMPANY 


look-out to make investments 
in plant and machinery that 


would pay for itself in our 


which is to say we manufacture, as far as possible, 
all of our own components, and our direct labor 
is but a few cents in a dollar’s worth of product, 
from which it would appear that our production 
lines are pretty efficient. 


We are, of course, always on the look-out into 
so-called “automation” (this is a great misnomer 
—we have been automating for 100 years in this 
country) and we also employ much technical 
effort in re-designing parts for low-cost manu- 
facture. All in all, we believe that we are up-to- 
date in our manufacturing processes and that 
the equipment we employ is suitable for the 
work we do. Our direct labor in a dollar’s worth 
of product is very low. We have a cash flow of 
several million dollars a year from depreciation 
and we are constantly on the look-out to reinvest 
this money in plant and machinery that will pay 
for itself in our proper time cycle. 


heeft gathering metal working 
production tdeas...be well infoimed 
then you replace machinery 
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you GET A 


Metal Fastener 


Transverse-Type 
loader Assembly Equipment 


Inspection Machine 


Now to better serve your needs and help you solve automation 
problems quickly, Barnes offers a two-fold coordinated service. 


COMPLETE PRODUCTION-LINE ENGINEERING 


For new production line methods calling for either automatic or semi-automatic 
operations, you'll find at Barnes an experienced engineering staff to work with 
you. Detailed plans and proposals will be submitted for your consideration 
and can be depended upon to give you the latest in automation ideas and the 
very best of proven mechanical, hydraulic, and electrical actuation methods. 
Ask for a survey early in your planning program. 


Casting Automatic 
Leak Test Machine 


DESIGNING & BUILDING SPECIALIZED UNITS 


The second and equally important part of Barnes two-fold service is the 
designing and building of specialized individual units to suit your specific 
needs. At Barnes you'll find a coordinated service where electrical, mechanical, 
hydraulic, fixture and tool engineers work together as a team, The com- 
bined efforts of a highly skilled and experienced engineering staff, coordinated 
with complete manufacturing facilities, help you save time by eliminating 
divided responsibility. 


ASK FOR A METHODS ANALYSIS a 

Find out today why more and more Production Executives are turning to y N A 
Barnes for a practical solution to their automation problems. We will be ; 
Pleased to analyze your requirements, offer recommendations, and submit ; Meakiumaihé 
Q cost estimate in a formal proposal if you so desire. 1 Roll-Over Unit 


AUTOMATION SECTION 


Builders of Better 
Machines and 
Equipment since 


416 S. WATER ST. e ROCKFORD, ILLINOIS 


SPECIAL MULTIPLE SPINDLE MACHINE TOOLS SPECIAL 
PROCESS EQUIPMENT SPECIAL ELECTRICAL CONTROLS 
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You get 


top value per dollar 


No. 2E Lathe 


with a 


timesaving controls step up efficiency 


of toolroom or production turning! 


Because all controls were designed with the operator in mind, the Hendey No. 2-E general- 
purpose lathe today is setting new standards of efficiency on both toolroom and production 
jobs. Two outstanding features are the electronic drive that permits infinitely variable 
speed control, and the instantaneous dynamic brake for rapid stopping and reversing of 
the spindle. 


Here are more Hendey “‘top-value’’ features you'll want to check further: quick-change 
gearbox providing 48 changes of threads without changing gears; thread-chasing dial for 
returning carriage to the same thread groove; quick-change gearbox for 48 changes of 
feed without gear change; pushbutton energizing of main motor; and ‘wo control levers, 
permitting operator to start, stop, or reverse the spindle from any working position. Contact 
. your nearby Hendey dealer for complete details and specifications. 


for precision with production, buy 


BARBER-COLMAN COMPANY COLMAN 
. 92 Loomis St., Rockford, Illinois 


® 
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“Engineered Production” Serie 


Lom FOR 


aaf. 


American's “Engineered Production” Service 

- gives the broach-user the complete 
three-part service that is essential to 
obtain the most practical broaching 
method. Years of design and production 
engineering experience, unavailable at 
any price, are effectively added to your 
staff at no extra cost. 


PROPER BROACH 
TOOL DESIGN 


Top-quality results on any broaching oper- 

ation require starting the job with design * 
of the broaching tool itself. In solving this 

all-important first step, American Broach 

considers stock removal, length and width 

of cut, finish tolerances required, etc. High- 

quality work and long tool life result be- 

cause broach and machine are designed to 

THE RESULT—Four pull broaches on operate as a team. Broaches are pulled 

an American Vertical Hydraulic broach- through four at a time to finish the wrist 

ing machine finish the holes at a pro- pin holes at the required rate. 

duction rate of 600 parts per hour. 


THE JOB—Broaching I.D. of wrist pin 
hole in connecting rods. 


“~~ FIXTURE SLIDE 


WRIST PIN HOLES 
BROACHED (4) 


Broaching Tools 


ILLINOIS, U.S.A. 
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SPECIFYING THE 


EFFICIENT FIXTURING 
RIGHT MACHINE 


Whatever your parts geometry or hour- 
Production rate required, length and ly needs, fixturing by American Broach 
speed of stroke, relationship to other forms a vital third link in the produc- 
production machinery, available floor tion chain. In this setup, the operator loads 


space, etc. determine the selection of the 
broaching machine capable of doing the best 
job. At American, machine selection follows 
design of the broaching tool. The four-station 


four parts in fixture and pushes control button. 
The slide moves in for the broaching stroke 
and returns for unloading. Broaches are re- 
turned to start position during unloading. 
work transfer slide, electrically interlocked Thus, even with relatively inexperienced opera- 
with the machine cycle, is provided with tors, production schedules are maintained since 
locating units and bushings for supporting the “skills” are built into the tool, ma- 
work piece during the broaching stroke. chine, and fixtures. 


Get more facts in American 
Bulletin A618. Write 
for your free copy today. 


BROACH & MACHINE DIVISION 


SUNDSTRAND MACHINE TOOL COMPANY 
ROCKFORD, ILLINOIS 


Duplex Ram Presses 
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the New Rockford Tracer Lathe... 


with hydraulic 
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check these 


Duplicating attachment de- 
signed and built by the lathe 
manufacturer specifically for 
Rockford Lathes. No divided 
responsibility. 


Kopy-Kat Vaive features proven 
accuracy, precision manufac- 
ture, bulit-in retract. 


Power unit requires no addi- 
tional floor space - includes 
sealed unit, compensating 
pump and fiiter. 


Electrical controls are com- 
bined and interlocked with 
machine controis from cen- 
trally located push button sta- 
tion. 


European tool post. 


All hydraulic lines are clear of 
chips and coolant - out of the 
operator's way. 


Automatic feed cut-out-a 
standard feature on Rockford 
Tracer tathes. 


DUPLICATOR 
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... is the greatest value ever offered 
in a tracer lathe. Forty years of 
building fine lathes and 25 years of 
hydraulic duplicating experience make 
an unequalled combination. Extreme 
accuracy of duplication, coupled 
with enough ruggedness to utilize the 
full horsepower of the machine, 

make Rockford Tracer Lathes the 
preference for repetitive turning in 
any volume. 

The Rockford Tracer Lathe can be 
converted to a completely standard 
engine lathe in a matter of minutes, 
thus adding to its versatility and 
flexibility for small lot production. 
Complete interchangeability of mul- 
tiple diameter work can be achieved 
by unskilled operators at production 
speeds comparable to turret lathes. 
These machines are rugged enough 
for heavy production work, yet flexible 
enough for tool room or job shop 
production. 

Ask for bulletin No. 1002, or send us 
prints of your applications for free 
production estimate. 


ECONOMY -PRICED 


MACHINE TOOL CO. 


2500 KISHWAUKEE STREET e ROCKFORD, ILLINOIS 
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The control systems of modern missiles and aircraft 
are the “brains” which guide them to the target. 
Higher speeds, longer ranges and increased altitudes 
necessitate much more accurate control systems than 
in the past. One key to greater accuracy is gears 
made to previously unobtainable tolerances — gears 
which have an effective angular error of transmission 
of no more than ten seconds. And since speeds and 
ranges are increasing almost daily, the trend is 
toward closer and closer tolerances. 


Barber-Colman engineers, working closely with 
Sperry Gyroscope engineers, have developed a ma- 
chine and hobs which cut gears to closer tolerances 
than ever before produced. This machine is known 
as the “Ultracision” hobbing machine, and it cuts 
gears which will transmit uniform motion within 
ten seconds of arc or less, on a gear of 4” diameter. 
This machine is now hobbing gears on a production 
basis in the Sperry plant. 


What does an error of ten seconds mean? It means 
that a plane flying 5000 miles would be within 400 
yards of target at destination if dependent on gear 
accuracy alone in the navigation system. Five years 
ago, a one-mile error was good enough, but it is not 


today. More accurate gears are a primary require- 


ment for these precision controls. 


We have been asked to compare ten seconds of angu- 
lar error to a given amount of total composite error. 
Such a comparison is not practical because they in- 
volve two entirely different methods of inspection. 
Theoretically, one function of a gear is to transmit 
uniform angular rotation within the required limits 
of accuracy. Therefore, the measurement of angular 
error provides a direct method for determining the 
rotational accuracy of the gear. Total composite 
error is the amount of center distance variation ob- 
tained by rolling a gear with a master gear or rack. 
This method provides a relative measure of gear 
accuracy. 


In trying to obtain the very finest gears, Sperry engi- 
neers have developed a method of inspecting angular 
errors with fantastic accuracy. They can now measure 
angular error between any corresponding points on 
gear teeth profiles to an accuracy of one-half second 
of arc. This method measures the effect of spacing, 
lead and profile errors. Presently allowable errors 
cannot exceed ten seconds of true angular displace- 
ment at any diameter along the involute, 
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One of the most important features of the “Ultra- 
cision’”’ hobbing machine is the accuracy of the 
relative rotation between the work spindle and the 
hob spindle. This is probably the most important 
single feature affecting accuracy of gears produced. 
This relative rotation was inspected dynamically by 
means of a theodolite and a camera. All other ma- 
chine elements were made to extremely small toler- 
ances, resulting in hobbed gears within the required 
tolerance of ten seconds. 


Original hobs for this machine were made to one- 
half the tolerances of Class AA hobs. However, 
tests showed that hobs made to Barber-Colman Class 
AA tolerances were accurate enough for this appli- 
cation, and they are now being used on this machine. 
Although Class AA tolerances are used, the hobs are 
really more accurate than these tolerances would 


BARBER-COLMAN COMPANY 
629 


ROCK STREET*s ROCKFORD, LInots 
Hobs + Cutters - Reamers + Hobbing Machines « Hob Sharpening Machines 
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indicate because the diameter is over twice the diam- 
eter of a standard hob of an equivalent pitch. 


Since Barber-Colman engineers have designed and 
built the hobbing machine which cuts the world’s 
most accurate gears, they have the experience to 
recommend the machine to produce gears to your 
accuracy requirements. In most cases, standard-type 
machines will satisfy your requirements. On our most 
accurate standard-type machine, we guarantee that 
it will hob a 4” PD, spur gear within .0002” adjacent 
and .0004” non-adjacent spacing error. 


We invite you to submit your gear specifications and 
problems for analysis and recommendation by our 
engineers. 


For more information about the “Ultracision”’ hob- 
bing machine, write for descriptive literature. 


BARBER 
COLMAN 
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These features 


make this Mattison Surface Grinder 


your kind of machine tool-in every way! 


You get extra stability . . . extra wheel efficiency 
-..and extra moneymaking production from 
Mattison’s integral double-column construction. 
Two columns give double support to wheel ® 
assembly ... permit you to “hog off” stock 
with maximum speed and accuracy ... help 
produce extra-fine finish on “‘fussy”’ jobs. Col- 
umns are bolted, doweled, and braced to base 4 
for the rigidity of a one-piece casting. 


CENTRALIZED CONTROLS GIVE YOU TIMESAVING 
CONVENIENCE—Al! operating and adjusting controls are 
closely concentrated on the front of the machine for easy opera- 
ation ... elimination of waste motions. Automatic wheel index 
after each reversal of the table is easily adjusted up to the full 
width of the wheel . . . assures you full ‘“‘working” stroke. You get 
extra productivity . . . extra profits. 


This strongly reinforced, cross-ribbed table assures rigid 
support without distortion ...even when handling long, 
heavy castings in large production runs. Use of ““V” and s 
flat way gives larger bearing surface... precise alignment 

of work under the wheel. Table never overhangs the bed. 


Extra rigidity under heavy-duty continuous 
grinding is provided by this ‘‘Meehanite”’ ; 
base. Front part supports table on surface = 
“V" and flat way . . . column cast- 
ings are rigidly attached to form 
integral unit. 


J “MEEHANITE’’ CASTINGS, WITH ACCURACY 
THAT WON'T WEAR OFF 


- Extra stability and 

Y= ong-lasting accuracy 

{ % are actually cast into 


Mattison Grinders 
‘sp by use of “Meehanite” 
for all castings. ‘‘Mee- 


hanite”’ is more dura- 
ble, more uniform in quality, more adaptable to precision 
finishing after casting than ordinary cast iron. In ‘‘Meehan- 
ite,” the arrangement of pearlite and graphite (primary con- 
stituents of steel) is controlled to produce superior cast iron 
with “‘as-cast”’ tensile strengths as high as 55,000 psi. 
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Heavily cross-ribbed table ...massive base ...give you extra rigidity! 
all 
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@ It’s “power-designed” to give you precision production . . . flexible for use on a wide range 
of work . .. that’s why every type of metalworking shop can make profitable use of at least one 
Mattison Surface Grinder. Its exclusive features mean higher earnings on continuous production, 
toolroom or maintenance work .. . its extra horsepower and extra rigidity give you more effective 
wheel use... more productive man-hours... better returns on capital investment than any 
other similar machine. There is a table size available for almost every grinding requirement, 
ranging from 12 x 36 in. to 36 x 192 in.... your dealer will be glad to provide complete details 
and recommendations or to arrange a sample grind on your parts. 


DIRECT MOTOR DRIVE ELIMI- 
NATES SPINDLE VIBRATION... 
GIVES MORE USABLE POWER 


High- powered motor is mounted directly 
on the wheel spindle eliminating spindle 


Vertical and wheel-slide assemblies are vibration ... allowing the wheel to meet 
supported on double-column unit by the work in correct alignment for more 
eight bearing surfaces... giving extra accurate quality and increased wheel effi- 
stability for rapid stock removal... ciency. More usable power makes possible 
precise adjustment and alignment. Wide higher wheel speeds... heavier feeds... 
bearing surfaces on inside face and dove- increased production . . . shorter job times. 


tail bearing surfaces on the front and 
back assure accurate downfeeds. 


MATTISON MACHINE WORKS 


ROCKFORD, ILLINOIS 


if it's a flat surface, there's a Mattison to grind it! 


HYDRAULIC DRIVE ASSURES 


POSITIVE FEED...FINE FINISH “Ss t u Pp s’ | SO N 


+--FULL USE OF POWER 


Easily controlled, highly efficient table Informative, actual application 

drive is provided by the nondifferential reports of unusual grinding oper- 

twin cylinder hydraulic drive. Equal ations have been gathered to- 

speed in either direction... fully cush- illus- 

ioned smooth reversal . . . positive longi- trate let—available to you 

tudinal travel . . . and variable speeds up free of charge. Ask your dealer a GRINDING 

to 100 feet or more per minute are made for your free copy of ‘‘Setups’’ = a 
possible by this unit. ++. or write direct. M ETHODS 
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mew automatic 
production-type 


honing machines 


for bores up to 2” diameter 


HOLE 


FINISHING 


automatic 
ejection 


Designated as Models No. IOAI and 15A2, 
these new Single Spindle Vertical Honing Ma- 
chines are an example of complete automation 
in small size, highly accurate, simple machines 


as designed by BarnesdriL engineers. 


These machines feature air-impulse hone expan- 
sion with automatic rapid expansion, feed and 
collapse; automatic bore-to-bore sizing; and 
hopper loading. Automatic shut-down when 


stones are worn is also provided. Optionally, 
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parts can be automatically pre-gauged, honed, 
post-gauged, sorted and ejected. 


Because these machines have an all mechanical 
system with a Vee-belt spindle drive, size and 
cost are minimized and maintenance is greatly 
reduced. Rigidity and accuracy are further en- 
hanced by suspending the reciprocating head 
between two columns. 


If you have a bore finishing problem, send spec- 
ifications and requirements for estimates of 
machines and tools to do the job. 
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model no. 10A1 


specifications model model 
No. 10A1 No. 1S5A2 

Capacity (Inside Diameter).... ¥%"tol" to2" 
Spindle Travel Maximum. ..... . 6" 
Swing .. 15" 
Lift Out Stroke 8" 
Rotation and Reciprocating 

Motor 
Overall Height 88" 
Net Weight Acts 1150 Ibs. 1650 Ibs. 
Gross Weight (Crated for 

Domestic Shipment)......... 1450 lbs. 1950 Ibs. 
Gross Weight (Boxed for 

Export Shipment) ........ 1750 Ibs. 2250 Ibs. 
Cubical Area for Export 159,600 162,480 

Shipment .................. in, 


BARNES DRILL CO. 


820 CHESTNUT STREET © ROCKFORD, ILLINOIS 
th year DETROIT OFFICE: 3419 South Telegraph Road 
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This Sundstrand Rigidmil 
Increased Production 25% 


Faster cycling, pushbutton control, improved accuracy 
and finish due to precise, rigid construction, are major 
benefits being realized at LeRoi Division, Westing- 
house Air Brake Company, Milwaukee, in machining 
castings for internal combustion engines and com- 
pressors on this Rigidmil. Scrap and rework are 
reduced because the complete processing cycle re- 
quires only the depressing of a single pushbutton on 
the — control. Additional versatility is provided 
by horizontal spindles on the columns that insure 
economical te accurate machining of parts with 
opposed faces. 


Sundstrand “Engineered Production” can improve 
production and quality on your job, too, by providing 


' AUTOMATIC LATHES 1 SIMPLEX RIGIDMILS 


Before you buy any milling equipment 
see what you get from 


SUNDSTRAND!— 


This Sundstrand Rigidmil has horizontal spindles for machining 
opposed faces and a three-spindle head on crossrail for machining 
different crankcase surfaces. 


you with the machines and processing techniques re- 
quired to handle your products most efficiently. Be- 
cause Sundstrand builds a complete range of milling 
machines, as shown by a few examples on the facing 
page, you can be sure that you are getting the one 
best machine for your needs. 


All the factors—economic as well as technical—are 
carefully analyzed by Sundstrand process and design 
engineers before a machine recommendation is mae. 
Automotive, aircraft, farm implement, tractor, and 
railroad equipment plants are among those meeting 
exacting production standards on long-run or small- 
lot jobs with a big assist from Sundstrand “Engi- 
neered Production!” 


DUPLEX RIGIDMILS 


*REG US PAT OFF 
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Shown here are a few of the standard machines 
that can solve your milling problems when ap- « 
plied with Sundstrand “Engineered Production.” 


VERTICAL RIGIDMIL— Power vertical adj t to spindle head, endwise 


quill adjustment, and cross adjust t to die head carrier are features 


P 


contributing to easy adjustment and simple setup over a wide work range. 


ROTARY TABLE 
RIGIDMIL— 
Way-type cross adjust- 
ment of spindle head 
carrier and way-type 
vertical adjustment to 
spindle head provide 
maximum support to 
cutter for large or small 


parts. 


SIMPLEX RIGIDMILS—Table feed strokes ranging from 24” to 
216” and spindle motors from 3 to 100 hp permit picking the 
ideal machine for widely varied materials and sizes of cutters. 


DUPLEX RIGIDMILS—Fixed or adjustabl | types bl 


opposed faces to be machined with maximum accuracy and UNIVERSAL RIGIDMIL—Recent addition to Rigidmil line, the universal 
y- Adj bi | hi mount spindle heads on bed-type machine, has both a horizontal spindle head and an all-angle, 
movable columns for cutting rigidity over wide work range. ram-type head making possible wide range of cuts at all angles. 


Additional Facts on how “Engineered 
Production” is applied to the complete line of 
Sundstrand Machine Tools is available in 
Bulletin 683. Write for your copy today. 


TRIPLEX RIGIDMILS SPECIAL MACHINES 


SUNDSTRAND 


Machine Tool Co. 


2530 Eleventh St. « Rockford, Ill., U.S.A. 
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THIS 


GRE. L 


GREENLEE 


GREENLEE 


GREENLEE 


4 
4 Leading Auto Manufacturer Selects 
© Greenlee Transfer Machines For 


GREENLEE 


line at each cycle. This first unit drills and reams locating holes, mills. 
in bearings to width; mils lock slots, oil seal and slinger grooves, fuel 
np and filter pads and rough bores cylinders. It dlso has a gauging 
to check, locating holes, a reject station ond three turnover 


GREENLEE 1869 MASON AVENUE 


BROS. & CO. ROCKFORD, ILLINOIS 
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SEALED HEAD KEEPS OUT 
OIL, COOLANT, METAL CHIPS 


your guarantee of 
reliable limit switch operation! 


With completely sealed operating heads, as well as sealed switch bodies, 
Allen-Bradley Bulletin 802T oiltight limit switches provide maximum 
reliability in limit switch operation for your modern, high speed pro- 
duction machines. The sealed head excludes oil, dirt, and metal chips 
from the operating mechanism... the spring return, momentary con- 
tact operators cannot become sluggish and stick. 

The maintenance free, double break, silver alloy contacts are sealed 
in the oiltight body. Interchangeable operating heads are available 
with various push rods and levers which can be mounted in any one 
of four positions. Oiltight transparent plastic covers, for inspecting 


contacts and wiring without removing the cover, are available for 
most units. 


Here’s a line of quality limit switches in which each type will pro- 


vide millions of trouble free operations. Have your A-B control engi- 


neer acquaint you with this latest development—another advance in 
limit switch design. 


802TC Side Push 
Rod Type 


802TA Roller 802TB Top Push Rod 
Lever Type Type with Plastic 
Window 


802TAO Roller 802TG Adjustable 
Lever Type for 


Mounting Roller Lever Type 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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NOW... aLLEN-BRADLEY 
PRECISION-TYPE LIMIT SWITCHES 


~ Newly designed head on push type seals out oil. 
OILTIGHT HEAD Roller lever types have sealed operating shafts. 


Synthetic rubber gasket between housing and plate 


- OILTIGHT BODY excludes oil and coolant from operating mechanism. ¢ 


Allen-Bradley precision-type limit switches combine very close operat- 
ing tolerances with such a sturdy construction that they can be used for any 
industrial application. Now this line of limit switches has been further improved 

by making them completely oiltight. 

Especially designed for use where the motion to operate the limit switch is measured in 
thousandths of an inch. these Allen-Bradley limit switches can henceforth be employed in 
applications where oils, coolants, and dust are present. 

Allen-Bradley Bulletin 802 oiltight precision limit switches have a positive snap action 
mechanism which prevents any possibility of a “dead center” 

..no matter how slowly the actuating force is applied. 
They are available in both the spring return and maintained 
contact construction. And all have maintenance free, double 
break, silver alloy contacts. 

Specify these Allen-Bradley oiltight limit switches where 
“precision” operation is required and where dirt and oil 
could cause trouble. 


Push rod type. Plas- Roller lever type Roller lever pre- 
tic cover, for inspec- limit switch with cision-type limit 
tion without remov- lever on right side. switch with roller 
ing cover, made for Also available with lever in front of the 
most units. lever on left side. switch body. 


ALLEN-BRADLEY 


Allen-Bradley Co. 

1316 S. Second St., Milwaukee 4, Wis. 
In Canada— 

Allen-Bradley Canoda Lid., Galt, Ont. 


i ALSO-cENERAL PURPOSE 
SWITCHE 


Bulletin 801 general purpose limit 
switches in standard or heavy duty 
ratings. Maintained or momentary con- 
tacts with slow or snap action. Silver 
alloy contacts used throughout this line. 
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Here’s a revolutionary, new Crucible policy designed to provide an improved 
product—save time and processing costs. Now, Crucible furnishes all REX® high speed 
rounds from 5s” up with a machined surface, close to size and free from 

decarburization. All bars from 4” to 5” round are supplied cold finished. 


This new thrift finish means important savings to you — whether you’ve been paying extra 
for decarburization and stock removal, or grinding or rough turning rounds in your 

own shop. Of course, where extremely close tolerances are demanded, precise 

centerless grinding is still available at a small extra. 


It’s another Crucible “first” that offers you substantially more for your high speed 


steel dollar. Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


C 4 1 C | s LE| first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


For more information fill in page number on Inquiry Card, on page 255 
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Grade 883 increases 
broach life 2500% 


Highly abrasive cast iron used for this 
bearing cap at Studebaker caused 
conventional broaches to fail after 
maximum run of only 3,600 parts. 
After the switch to Grade 883, initial 


tt broach ran 50 days, produced 90,000 
parts without service. Over-all ma- 
chining costs were reduced 22%. 

4 
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Grade 370 saves 155 . 
hours’ machining time 


Normal machining time on this 165< 
ton cast-steel propeller runner at S. 
Morgan Smith Co. was 220 hours. 
Despite abrasive patches, and inter- 
rupted cuts, Grade 370 cut machining 
time to 65 hours — 44 the time. At 154 
fpm, Grade 370 ran 30 hours without 
changing —compared to 6-8 hours 
with previous tools. 


~ 


WHY MACHINE OUTPUT GOES UP, 
WITH CARBOLOY, CARBIDES ON 


Grades for cutting every material ... in a form for handling every job 
Eleven grades to choose from: 300 Series and 78 Series Standard tools in thirteen styles, hundreds of sizes; 
carbides for cutting steel; new Grade 860 for cast iron; standard blanks in wide range of styles and sizes. In- 


five grades for nonferrous machining. 
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AND UNIT COST COMES DOWN, 


YOUR METALCUTTING JOBS 


} Carboloy cemented carbides are tailored to the job 


» Let you cut faster without sacrificing tool life 


You'll increase the productivity of your machines, while 
you reduce total manufacturing cost per piece, when 
Carboloy cemented carbides go to work on your jobs. 

Your machines will be more productive, because they 
can operate at greater speeds and feeds when toolea 
with the Carboloy grade designed for the job. And they’ll 
produce more per shift, because Carboloy carbides take 
rugged machining conditions without sacrifice of tool life. 

Your units costs will go down, because the use of these 
grades means less machining time per piece . . . with 
lower downtime expense, reduced grinding and mainte- 
nance charges. 


Proved in the field 


Hundreds of inplant case histories like the two shown 
above prove Carboloy cemented carbides can double 
and triple output, save thousands of dollars per year 
in machine time, manpower, and tool costs. 

The reason is simple. Each. Carboloy carbide grade 
has cutting characteristics tailored to a particular type 
of job. Whether you’re machining ferrous or nonferrous 
metals, whether you’re taking heavy or finishing cuts 
... one of the eleven Carbeloy carbide grades handles 


For more information fill in page number on Inquiry Card, on page 255 


the job. And you can quickly get the grade you need, 
in the form you need it. 


Stocked locally by Carboloy Distributors 


Your local Authorized Distributor of Carboloy cemented 
carbide products stocks standard tools, blanks, inserts, 
and toolholders in styles and sizes for every job or 
machine. He'll give you fast delivery, and expert techni- 
cal assistance. 

Call him today (you'll find his name in the Yellow 
Pages of your phone book). Or write: Metallurgical 
Products Department of General Electric Company, 
11147 E. 8 Mile Blwd., Detroit 32, Michigan. 


CARBOLOY. 


GENERAL @@ ELECTRIC 
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i’'s CRUCIBLE 


for the widest assortment 
of cold rolled specialty steels 


Crucible has the largest assortment of cold rolled specialty steels 
you'll find anywhere. And delivery is dependable—in the 
size, grade, gauge, or analysis you want. 


What’s more, Crucible’s steelmaking experience— its improved 
mill facilities—combine to bring you cold rolled steels of optimum 
uniformity... finer finish . . . better edges . . . flatter strip. 


No need to shop around —call Crucible for carbon spring steel, 

alloy strip steel, or any ferrous analysis that can be cold rolled. For 
more information, write now for your copy of the 32-page booklet, 
“Cold Rolled Specialty Steels”. Crucible Steel Company of America, 
The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


le Q UJ C | 4 LE| first name in special purpose steels 


Crucible Steel Company of America 
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BéW ERW Mechanical Tubing Saves Time, 
Cuts Pump Production Costs 507! 


One manufacturer of submergible pumps had a 
bottleneck in its production line. The company had 
been using seamless tubing for their motor housings 
and pump housings—the design of the units called 
for precision tubing with close I.D. tolerances. 

The company turned to B&W Electric-Resistance- 
Welded Mechanical Tubing. 

After two years of using this close tolerance 
tubing, company engineers estimate they have been 
able to reduce their production costs on the com- 
ponents as much as 50%. What’s more, the produc- 
tion of these parts has become the least troublesome 
in the manufacturing process! 

Here’s another example pointing out where B&W 
ERW Tubing is being used by industry to produce 
better products at lower cost. B&W Mechanical 
Tubing is available in a wide range of sizes, shapes, 
analyses, and finishes. 


Get all the facts on savings from Mr. Tubes, your 
link to B&W. Call your local B&W twbing dis- 
tributor. Write for Bulletin TB-419. The Babcock & 
Wilcox Company, Tubular Products Division, 
Beaver Falls, Pa. 


TA-6088-M4 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges — in carbon, alloy and stainless steels 
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TRACING STYLUS (right) being used on highly accurate magnesium template in profiling operation at American Tapered Wings, Inc. 


“Low cost, easy to handle magnesium 


is an ideal choice for 


“We first began using magnesium tooling plate in February, 
1956,” reports Harold Redpath, Executive V.P. of American 
Tapered Wings, Inc., Los Angeles. 


“We found it entirely practical from the standpoint of 
strength, and it is lighter, easier to handle and less expensive 
than either aluminum or steel . . . permits individual workers 
to move units without using overhead cranes or fork lifts. 
We used about 7,000 Ibs. of magnesium in 1956, saving 
about $2,000 in tooling metal costs. 


our profile templates” 


“We have been using many of our magnesium templates 
nine months to a year, profiling aluminum forgings which 
serve as wing spars, vertical fin spars and longerons. We 
also use magnesium tooling plate for making many of our 
drill jigs and milling fixtures.” 


For more information on low cost, lightweight, easily 
machined magnesium tooling plate, contact your nearest 
supplier of Dow magnesium. Or write to THE DOW CHEMICAL 
COMPANY, Midland, Mich., Department MA 1417Y 


AVAILABLE FROM STOCK AT: Copper and Brass Sales, Inc., Detroit, Michigan ¢ Fullerton Steel and 
Wire Co., Chicago, Ill. « Hubbell Metals Inc., St. Louis, Mo. ¢ A. R. Purdy Co., Inc., Lyndhurst, N. J. 


Reliance Magnesium Co., Los Angeles, Calif. « 


Vinson Steel and Aluminum Co., Dallas, Texas. 


YOU CAN DEPEND ON 
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Do you make ring-shaped tool 
Steel parts like these? 


A 


BLANKING AND 
FORMING PUNCH 


FORMING AND 
PIERCING DIE 


B oA 


SIZING SIZING 
DIE SLEEVE 


Graph-Mo Hollow-Bar' can 
cut your costs because 


the hole’s already there Xs 


Eliminates drilling, machines faster 


OU start with finish boring when you use Graph- 

Mo Hollow-Bar". The hole’s already there! Because 
drilling is eliminated, you cut costs and speed produc- 
tion. And you get a tool steel that machines faster, 
wears longer, gives more stability. 


Graph-Mo machines faster than ordinary tool steels 
because of the free graphite in its structure. And there’s 
far less tendency to pick up, scuff or gall. 

Reports from users show that Graph-Mo outwears 
other tool steels three to one on the average. That's 
because of the combination of free graphite and dia- 
mond-hard carbides in Graph-Mo’s structure. 


& 


And you won't find a more stable tool steel than 
Graph-Mo. Proof: after 12 years of use, a master plug 
gauge machined from Graph-Mo showed less than 10 
millionths of an inch dimensional change. 

Specify new Graph-Mo Hollow-Bar for all 
your ring-shaped tool steel parts. You'll save 
time and money, have a better finished product. It’s 
available in O.D. from 3 to 16 inches with many wall 
thicknesses. 

For more information write: The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 
6, Ohio. Cable: “TIMROSCO”. 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
See the first Timken Televent hour, in color, “Eleven against the ice—story of the Antarctica Turnpike’. NBC-TV, Monday night, Sept. 23rd. 


For more information fill in page number on Inquiry Card, on page 255 
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_ DO YOU 
NEED BETTER WAYS 
TO STRIP PAINT? 


CAN YOU USE 
A STRIPPER FOR EPONS? 


When tough finishes 
resist your present stripping methods, 
you may need our help. 


If your problem is in this column See note below 


A 


How to remove epon lacquers, paints and enamels. 


How to strip paint, pigment residues, phosphate B 
coatings, rust and oil in one operation. 


How to strip paint from rejects, conveyor chains, 
racks and hooks in continuous operation. 


How to strip oil-base paints . . . synthetic enamels .. . 
alkali-resistant plastics ...resin-base paints... japans.. . Cc 
wrinkle finishes . . . nitrocellulose lacquers . . . alkyds 
... phenolics . . . ureas 


How to strip zinc chromate primers without 
etching aluminum. 


How to strip paint from vertical surfaces and 
undersurfaces where thin-bodied strippers run Cc 
off without stripping 


How to strip metal parts that are too large 
to be soaked in tanks. 


FREE For full information 


on your problems, ask for: 


A—Bulletin B-6530 “Oakite Stripper S-A”. 


B—Booklet “Here’s the best shortcut in the field of organic finishing”. 
Technical Service Representatives in 


Principal Cities of U. S. and Canada. C—Booklet “How to STRIP PAINT”’. 


Rupee Write to Oakite Products, Inc., 26 Rector St.,, New York 6, N. Y. 
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Here's the 
x best shorteut 
how to 
STRIP 
OAKITE. 


Get ‘‘out-of-stock”’ delivery 


Steel Tubing Immediatel 


Call your USS Shelby 
Seamless Distributor! 


Way WAIT FOR DELIVERY when you 
can get all the top-quality Seamless Steel 
Tubing you need from your close-at- 
hand USS Shelby Seamless distributor? 

Phone him, write him, drop in and see 
him—and you'll get prompt, courteous 
and efficient service, the likes of which 
you’ve never seen before. 

e The consistent high quality of USS 
Shelby Seamless Tubing, its dimensional 
accuracy and superior machining char- 


acteristics make it easy to fabricate. Use 
it and cut tool costs, reduce rejects, save 
both time and money, and turn out a 
finer product. 

e Shelby Seamless is available in round, 
square, rectangular, and other special 
shapes in any commercial size—from 1/,” 
OD to 10%4” OD and in wall thicknesses 
from .035” to 2.000” . . . in a wide range of 
steel grades and anneals. 

— Contact your Shelby Seamless Distributor now! — 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY: NEW YORK 


SHELBY SEAMLESS MECHANICAL TUBING 


A 
: 
} 
. 
« 
= 
wir, 
A 
WELDS 


From a Sound Blank 


One of the best ways to insure top quality in finished 
circular products is to insist on sound, reliable 
blanks. You have this assurance when your specifi- 
cations call for Bethlehem blanks, which are un- 
surpassed anywhere. 

These sturdy steel pieces are made in a two-way 
mill that combines the steps of forging and rolling. 
Blanks produced in this mill have uniformity and 
good grain flow. They are very strong; hence thinner 
sections can often be used. And their internal struc- 
ture is so dependable that machining can be done 
with confidence. There is no hidden trouble lurking 
beneath the surface of the metal. 

Bethlehem forged-and-rolled blanks are widely 


BETHLEHEM STEEL 


used in the making of gears, crane and industrial 
wheels, sheave wheels, flywheels, brake drums, 
turbine rotors, pipe flanges, and other circular 
products. They are available in a wide range of 
sections, and in sizes from 10 to 46 in. OD. Orders 
can be furnished heat-treated or untreated. 

We suggest you get full details from the nearest 
Bethlehem office. Or write for a copy of Booklet 
216, which contains many interesting facts and 
more than 80 photographs. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 


pETHEEHEN 


STEEL 
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Welded Tube Ends 
Machined in 30 Seconds 


HAYNES STELLITE alloy tools are standard equipment 
on an automatic set-up for machining the ends of very 
thin, welded tubing. The tools are tough enough to oper- 
ate for long periods of time under difficult machining 
conditions. 

The tube ends are thin and tend to vibrate... the 
welded seam creates an interrupted cut on every revolu- 
tion... and the cutting tool edge must remain sharp to 
make a clean cut without damaging the tube ends. Other 
tools tried on this application either mushroomed the 
tube ends, or failed by chipping. Only 
HAYNES STELLITE tools have handled 
the operation successfully in an auto- 
matic set-up. 

For complete information on the 
unusual characteristics of HAYNES 
STELLITE Metal-Cutting tools, ask for 
our 16-page booklet. Write Haynes 
Stellite Company, Kokomo, Indiana. 


ES 


ALLOYS 


No down-time or interference with produc- 

tion while making an interrupted cut on thin HAYNES STELLITE COMPANY 

Division of Union Carbide Corporation 
Kokomo, Indiana 


welded tubing. 37 tubes are machined per hour 
in automatic set-up. 


“Haynes” and “Haynes Stellite” are registered trade-marks of Union Carbide Corporation. 
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HAYNES Alloys Solve the ‘Machining Probl 
oys Solve the Tough ning blems 
—— 
it 


to your designs in 


We press or preform 


GET THE NEW 


CARMET 
CATALOG 


Just out... 32 well- 
illustrated pages, con- 
taining data on all 
Carmet grades, and on 
Carmet blanks, tools, 
die sections, punches, 
draw die inserts, etc.; 
also special preforming 
to order. @ Write for 
your copy. 


ADDRESS DEPT. M-93 


to save you expensive grinding! 


When the exact shape and size of 
Tip you need is not to be found 
in carbide producers’ catalogs, 
what should you do?—(1) order 
the Tips that seem to be adapt- 
able, and then go to the expense 
of grinding them down to suit— 
or (2) ask CARMET to build 
you a die that presses the Tips 
to your designs? The answer 
is obvious! Save costly grinding. 


For nearest representative, consult Yellow Section of your telephone book. 


For ALL your CARBIDE needs, call 


Allegheny Ludlum 
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Each one of the designs pictured 
above was pressed or preformed 
by us in quantity to the specific 
requirements of some individual 
customer. No excess metal re- 
mained for costly removal. 

For suggestions, call or write 
your nearest A-L representative. 
Allegheny Ludlum Steel Corporation, 
Carmet Div., Wanda & Jarvis Aves., 
Detroit 20, Mich. 


FINE too. 
SINCE 185% 


Need shapes and sizes | 


. 


“There’s nothing wrong with you, Mr. Abernathy, 


that a switch to MX won’t cure’’ 


Are you suffering from high produc- 
tion costs? Low tool life? A rise in 
rejects? Or a falling off in finish? 
USS MX Free-Machining Steel 
offers a sure cure for these depress- 
ing conditions. 

With this faster-cutting bar stock 
you not only can produce more parts 
per hour but you’ll turn out better 
parts. Better in finish, more accurate 
in dimension, lower in cost. Tool life 
will be longer. You'll have fewer 
rejects to cut into your profits. It’s 
been proved in shops where USS 
MX has been put to work. 

Such highly desirable results are 


Bigger output... longer tool life... lower costs 
—when you do the job with free-machining 


obtained with MX Steel primarily 
because of its superior machinabil- 
ity. Also because this steel is con- 
sistently uniform in shipment after 
shipment. Uniform in cutting char- 
acteristics. Uniform in its composi- 
tion. Uniform in freedom from in- 
jurious imperfections. 

: USS MX Steel works with your 
tools, not against them. That’s why, 
on many jobs, tools have lasted up 
to 200% longer, cutting speeds have 
increased as much as 50%, output 
has been boosted an average of 40%. 
And remember, with all these ad- 
vantages, MX Steel costs no more 


> 


than ordinary screw stock. 

Available in both Bessemer and 
Open Hearth grades, USS MX Free- 
Machining Steel is produced in all 
the popular screw stock sizes. It is 
sold in cold-finished form by your 
regular supplier, under either our 
trademark ‘‘MX”’ or his own identi- 
fying mark. In hot-rolled form, MX 
Steel is available through our near- 
est sales office. 

UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION 


WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Registered trademark 


For more information fill in page number on Inquiry Card, on page 255 
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10% faster Rejects down 25% 
Carpenter No. 5 Carpenter No. 5 


Production up 25% 
Carpenter No. 5 


18% more production 
Carperter No. 8 


10% fewer rejects 
Carpenter No. 8 


% 5 to 10% faster 
if Carpenter No. 8 


_ Machining cost cut 50% 
Carpenter No. 8 


Rejects down from 10% to 2% 
Carpenter No. 5-F 


bole 


More profitable production... 
the No. 1 benefit of [arpenter stainless 


Free-Machining Stainless Steels by Carpenter start to Availability? Never Better! You can depend on rush 
prove their superiority right from the first production delive:;; of Stainless No. 5 and No. 8 from your 
records. Seven of the eight examples in the illustration Carpenter Mill-Branch Warehouse, Office or Distribu- ‘ 
had a chance to use other steels first, then switched to tor. Build more profit into your production with 
Carpenter. The other used Carpenter first, then substi- Carpenter Free-Machining Stainless Steels. 


tuted another steel during emergency. He was quick to 
return to Carpenter. 


== Stainless Steels 


The Carpenter Steel Company, 105 W. Bern St., Reading, Pa. 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y—““CARSTEELCO” 
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Injection Mold of Lustre-Die 
Makes Plastic Heels That Are Just So! 


Here was the problem: to find a tool 
steel grade which would machine economi- 
eally, have high mechanical properties, 
and still have the ability to take the high 
polish required for producing slick, eye- 
stopper heels of butyrate and lucite, for 
women’s shoes. 

The answer: Bethlehem Lustre-Die tool 
steel: This was the steel used by Charles 
Zapf & Company, Fvanston, Il, in 
producing the injection mold illustrated 
above. The steel was furnished by Penin- 
sular Steel Co., our local tool steel dis- 
tributor. According to Missouri Wood 
Heel Co., St. Louis, who produced the 
heels, it met every requirement with 
plenty to spare. 

Lustre-Die is an ideal steel for making 


plastic parts because its properties enable 
it to take an unbelievably bright mirror- 
like polish. Not only is Lustre-Die the 
proper basie analysis for working with 
plastics—we further enhance it by alloy 
fortification. It is heat-treated by oil- 
quenching and tempering to augment its 
properties, and comes ready for machin- 
ing and polishing. 

Lustre-Die is an electric-furnace steel, 
carefully inspected to insure cleanliness. 
It is free from injurious porosity or sur- 
face pitting. What’s more, there’s no 
problem about inclusion-causing addi- 
tions. 

Lustre-Die tool steel is worth looking 
into. For full details, check with your 
friendly Bethlehem tool steel distributor. 
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BETHLEHEM TOOL STEEL 

\ ENGINEER SAYS: 
Follow These Hints W hen 

Drilling Small Diameter Holes 


Drilling small diameter (1/16 in. and 
less) holes when making tools is an opera- 
tion which often causes considerable 
trouble. Breakage of drills in partly 
drilled holes oceurs frequently, leading to 
the suspicion that the tool contains “hard 
spots.” Investigation of such complaints 
by cutting up the suspected tool practi- 
cally never confirms the presence of hard 
spots in modern high-quality tool steels. 

Trouble in drilling small diameter holes 
is nearly always mechanical in nature, and 
is usually due to too low a drill speed, or 
too great a feed, or both. In order to ob- 
tain the normal speed (surface feet per 
minute) for cutting edges, it is necessary 
to run small diameter drills at high speeds 
in comparison to large drills. A 1/16-in. 
diameter drill should turn at approxi- 
mately 2000 rpm, for example, as com- 
pared to about 200 rpm for a 1/2-in. 
drill. Proper feeds for small drills are in 
the order of .001 in. to .002 in., as com- 
pared to about .008 in. to .012 in. for 
larger drills. Overfeeding and deep cuts 
produce longitudinal deflection or bend- 
ing of the drill, which cause overloads re- 
sulting in drill breakage. Proper planning 
and maintenance of correct speeds and 
feeds will largely eliminate trouble en- 
countered in drilling small diameter holes. 


LEHIGH H DIE BLANKS AXLE HOUSINGS 


This Lehigh H die, hardened to Rockwell 
C61, blanked axle housings from 3/ 16-in. 
sheet steel, and produced 50,000 pieces 
before slight redressing was required. 
Lehigh H, our air-hardening high-carbon, 
high-chrome steel, was selected for this 
heavy-duty application because of its 
high wear-resistance, as well as for its 
minimum distortion in heat-treatment. 
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CUMBERLAND 
sTeeL BARS 


concentric, straight, 
smooth & really accurate 


BE SURE OF THIS MARK ON THE END OF YOUR SHAFTS 


CUMBERLAND GROUND BARS FOR ALL TYPES OF MACHINES 


They are carefully ground to our standard manufacturing toler- 
ance, plus nothing to minus .002” on diameters 1-1/8” to 2-7/16” 
inclusive . . . plus nothing to minus .003” on diameters 2-1/2” 
to 8” inclusive. Closer tolerance can be furnished, if desired. 
And, remember, Cumberland Steel Bars are the end result of 109 
years’ experience,—and every bar is carefully tested before ship- 
ment. The list of Cumberland’s customers reads like the “Blue 
Book” of Industry. Ask for further information. 


MANUFACTURED IN THREE SPECIFICATIONS 


Cumberland Brand—aAIS! C-1020/C-1025, Elastic Limit 30,000# Min. 
Potomac Brand—AISI C-1040, Elastic Limit 45,000# Min. 
Cumsco Brand—AIS! C-1141, Elastic Limit 57,000# Min. 


CUMBERLAND STEEL COMPANY 


CUMBERLAND, MARYLAND, U.S.A. 


ESTABLISHED 1845 INCORPORATED 1892 
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Conomatics 

Provide Radial 
Screw Adjustment 
of Forming = 
Tool Slides — 


Models 25¢” LA, 314" AD, 5” KL, and 514 KR Conomatic Four 
Spindle Bar Machines are equipped with a number of quick 
job-change features. One of these is the all-position end attachment 
drive for the mounting of endworking opposed spindles in all 
positions, with independent feed to as many as three 

opposed spindles on a single setup. 


Another feature that is of considerable importance in tooling up is 
the radial screw adjustment of all sideworking slides. Trial cuts 

may be taken to correct diameters with form tools without changing 
the clamped positions of the form tool holders. 


All Conomatic quick changeover models are equipped with dial 
adjustment of the working stroke of all tool carrying slides. 
Besides the Four Spindle machines there are three quick change 
Six Spindle models in %.,", 1” and 154" sizes. 

Write, wire, or phone for literature. 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U S.A, 
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DETROIT BROACH 


In the Production Picture with Industry's Leaders 


LOCATION: Ford Chassis Parts Division 
Sterling Township, Michigan 


SBS SSS SSS SS eee eeee es 


1440 GEARS PER HOUR 


FROM THIS LINE OF 
DETROIT BROACHING MACHINES 


The recently opened Ford manufacturing plant in Sterling Town- 
ship, Michigan, is a 1,800,000 square foot model of production 
efficiency. Prominent in this production picture is a line of six 
Detroit Vertical Pull Down Broaching Machines, each machining 
tough ring gear forgings in completely automatic production 
cycles. Here are the job facts: 


PART: Forged rear axle driven gear, SAE 8620. 

MACHINE: Detroit Vertical Pull Down, 5-ton broaching capacity, 

30” stroke. 

OPERATION: Broach 4.987-4.988 |.D., starting in a 4.972-4.978 This tool will broach 33,600 tough forgings before 
diameter hole following automatic chucking operation. regrinding is necessary, according to tool life records 


MACHINE CYCLE: (1) Part conveyed to load position, (2) Part carefully kept by Ford Motor Company. 
hydraulically advanced to broaching position, (3) Pusher returns, 

Signalling retriever down, (4) Broach picked up by puller and pulled 

down through part, (5) Part automatically ejected, (6) Ejector signals 

broach return to retriever, slide goes up, (7) Next part advanced to 

broaching position. 


STOCK REMOVED: .0075” per side. 
HOURLY PRODUCTION: 240 parts per machine at 100&% efficiency. 


This combination of standard Detroit broaching machines with 
relatively simple work handling devices results in a highly produc- 
tive, fully automatic operation . . . plus the economy of standard 
production equipment, readily adaptable to future changes. Let 
Detroit Broach engineers suggest the right machine, the most 
efficient tooling and the correct degree of automation to solve slant, 


your production machining problem. Send parts, prints or details 15-ton, 66-inch stroke Vertical Twin Ram machines 
for prompt recommendations. on bearing cap forgings. 


DETROIT BROACH s« MACHINE COMPANY 


DEPARTMENT B-9 e ROCHESTER, MICHIGAN 
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Time savings on a single workpiece, an 
evaporator drum 24” in diameter and 35” 
long, have paid for a Model X Lathe in 
just 18 months. The user, York Corpora- 
tion, Division of Borg-Warner, records 


lodge & shipley previous ume of 4655 


minutes against a previous time of 465.5 


m od el xX lathe mest piece. Annual savings figure 


Conservatively priced yet ruggedly dur- 


paid for itself able, Lodge & Shipley Model X Lathes 


are an outstanding value with speed, 


in ju st q 8 re enth s! power and accuracy equal to lathes cost- a 


ing far more, 
If you would like a complete case history 
report on the Model X performance out- 
lined above, write today: The Lodge & 
Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio. 


lodge & Ghipley 


... your Lodge-ical choice 


“Cool” savings at York Corporation, 
turning evaporator drum for ice-making machine; 
time savings alone, “better than 37%"! 
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to ialictesialiogs production flowing with new machine 


performance 


With speeds, machining accuracy, ease of 
tooling and operation and maintenance 
equal or superior to any machine in its 
classification, BSA Single Spindle Auto- 
matic Screw Machines offer a very definite 
plus value through ‘“‘unit construction and 
replacement” of work spindles, side slides, 
turrets and gear boxes. 


Unit construction, plus extremely rigid, 
one-piece machine frame makes it possible 
to bring BSA machines back to factory 
standards of perfection quickly. You place 
an important unit back in the line with a 
minimum of lost production. 


Shipment of replacement parts are 
speeded to you from National Acme, in 
Cleveland. Here, also, full engineering and 

| design services as well as demonstration 


Additional Production Advantages of BSA and service facilities, in the National Acme 
Crt for EASY ‘MAINT NANCE sith tradition, are available to you. 
200 t0 6000 on May we explain how “‘unit construction 
Cams, change gears and tooling easil spindle PREVENTS SLIPPAGE. and replacement” can ease your produc- 
accessible FOR QUICK JOB-TOJOB 


tion problems? 


All models use STANDARD AMERICAN 
CHANGEOVER. TOOLING 


UNIT CONSTRUCTION SPEEDS 


REMOVAL OR REPLACEMENT 


ai: 


Work Spindle Gear Box 


ational Acme 


THE NATIONAL ACME COMPANY, 179 E. 131ST ST., CLEVELAND 8, OHIO @ Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detroit 27, Mich. 
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Yes, the silent operation of this Wagner Automatic 
Plating Machine means money in your pocket, for 
silence in any fine piece of machinery indicates a 
complete absence of vibration or impact. The quiet, 
smooth operation of the new Wagner Automatic 
prevents jarring of plating racks and loss of parts, 
reduces wear, repairs and costly downtime. 


Here’s how Wagner gives you advantages not 
offered by any other automatic plating equipment: 


1. EFFICIENCY — Every Wagner Automatic is a 
custom machine designed for a specific cycle but 


MANUFACTURERS AND 


Chicago 


Indianapolis 


400 M I 
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OF 


DLA N D 


uses standard components and assemblies. They are 
not standard machines resulting from a series of 
compromises. 


2. CAPACITY —The Wagner Automatic provides 
greater load capacity per dollar invested. Deeper 
tanks are practical with low headroom, hence 
greater capacity per square foot of plant area. Our 
automatic loader may be installed to integrate the 
machine with conveyors to and from other proc- 
esses, reducing handling to a minimum. 


3. ECONOMY — Standard components are used 


ALL METAL-FINISHING 
Cincinnati Rochester 


* 
2 
: 
® 
* 
This new Wagner Avtomoptir theets headroom restriction admirably. Height over all 910”, clearance 15%”. 


throughout, so parts are easily available. Wagner you don’t have to battle contamination of solutions ; 
™ modular assemblies contribute to fasts yw cost in- by dripping fluids and lubricants. Corrosion and 
stallation and replacements. Adjusfnents are easily gumming of mechanisms is eliminated as moving 
made by untrained persogneP with simple tools. parts are not directly above source of fumes. 
4.SAFETY — Wa get ° Automatics have “built-in 7.ENGINEERING — Wagner engineers analyze 


intelligence”. which prevents damage. Completely 

automgtic® stops throw the power switches the 

instaft a jam or trouble develops. No crack-ups, 
¢ ®@ ‘ho destroyed parts, no loss of metal. 


your problem, design your complete finishing sys- 
tem and take full charge of installation of Wagner 
autematics, rectifiers or other equipment required. 
Expert service after installation is immediately 
5. SMOOTHNESS — Hydromotors actuate both ver- available when requested. 

tical and horizontal transfer. Vertical work lift arms 
are raised by rack and pinion mechanisms, guided 
by hardened rollers. The horizontal transfer car- 
riage rolls effortlessly on stainless steel balls. All 
mechanisms are easily reached for lubrication or 
central lubrication may be installed. There are no 
dogs, cams or conveyor hooks to create jarring 
impact. 


If you have a plating problem, whether it is an 
automatic or still tank operation, consult the Wag- 
ner man in your area. Remember, only Wagner 
manufactures the equipment and processes the 
chemicals required by your plating plant. You can 
get all the answers from one source, and service 
beyond compare. Call, write or wire. 


6.CLEANLINESS — There are no moving parts or 
hydraulic connections above tanks, consequently 


WAGNER MATERIALS HANDLING 
ENGINEERING SERVICE... 


In addition to engineering and installation of complete plating 
systems, we assume responsibility for design and construction 
of equipment for handling parts plated or to be plated, in- 
tegrating with your automated processes. The Wagner “Flipper” 
shown was engineered for the job but is adaptable to other 
parts handling problems. It removes loaded racks after plating 
and deposits entire load on belt conveyor. Most Wagner 
machines also include our automatic loader which transfers 
loaded racks from chain conveyor to plating machine. 


ZTHEMICALS, ANODES, ANDB EQUIPMENT 


Cleveland Grand Rapids 4// 


cr t © 2 BROTHERS INC. 
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for BEST results in surface grinding... 
PUT IT ON THE BLANCHARD 


SIDE PLATES. 9” x 18” plates ground 
from rough on No. 18 Blanchard 
with 36” chuck. Stock removal 1/16” 
to 1/8" per side. Held flat within 
.003, parallel to and to dimen- 
sion tolerance of + .001. Production: 
30 surfaces per hour. 


CONNECTING LEVERS. Cast iron levers ground 
in special magnetic fixture with pins 
located in “vee’s”. Stock removal per side 
is 1/32" to 1/16"; must be flat and at right 
angles to pins. No. 18 production: 180 
pieces per hour, compared to 20 pieces 
per hour by former method used. 


Blanchard Grinders are used throughout 
industry on surface grinding jobs 
that demand the utmost in 


VAINTENANCE HARDENED STEEL PUNCHES. This 24-13/16” 
' dia. punch, reground on a No. 18, is 
: centered radially on 36” magnetic 
chuck. Duplicate circumferential and 
radial shear reliefs are generated with 
two setups. 


production, finish and accuracy. 


Whatever you’re surface grinding, Pr 
there’s a Blanchard designed to do 000 LOT WORK 


the job speedily and accurately. 


PUT IT ON THE 


Send for free copies of “Work done on the Blanchard”, 
fifth edition, and “ The Art of Blanchard Surface Grinding”. 


THE BLANCHARD MACHINE COMPANY 
64 STATE ST., CAMBRIDGE 39, MASS., U.S. A. 


GRANITE SURFACE PLATES. A No. 18 Blanchard 
reconditions this 18” x 34” granite surface 
plate by grinding it flat within .0002”. 
3/16" of stock is removed in 5 hours. 
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Surfaces arid 


| a NDE. 7. 
— TAP AND DIE AON 
GREENFIELD DISTRIBUTOR ror SERVICE AND QUALITY 


Photo courtesy The Monarch Machine Tool Company 


THE LATHE — Monarch Series EE Model 1000 Precision Lathe > 


THE OPERATION — The turning of a stub shaft 
THE CHUCK — Horton, of course 


HORTON CHUCK DIVISION 
Greenfield Tap and Die Corporation 
Windsor Locks, Connecticut 


Call Your Horton Distributor Now! 


T 
C4, BS 
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“QUICK GEAR INSPECTION 
One quick pass with a Red Ring honing tool 
cleans up the teeth or immediately reveals 
heat-treat distortions, thus indicating correc- 


tive adjustments in the gear forming processes. 


eevee eee ee eee 


CORRECTION OF 
HEAT-TREAT DISTORTIONS 


* Minor distortions in tooth profile, helix, index and 
runout are corrected in from 15 to 60 seconds of 
honing time. 


IN ADDITION 


Gear honing provides: 
@ The Lowest Cost Remedy for Nicks and 
“Hickies” 
@ Improved Tooth Surface Smoothness 
@ Overall Sound Improvement 
For Quality Gear Production, write for Bulletin 
SPUR AND HELICAL GEAR SPECIALISTS H57-2 which gives the full story on Red Ring Hard 


ORIGINATORS OF ROTARY SHAVING Gear Honing. 
AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN ¢ DETROIT 13, MICHIGAN 


7875 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING MACHINERY 
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SOSBORN 


BRUSHING 


OU’RE looking at the root end of a turbine blade for jets... 
one of hundreds that go into every engine. Size and surface 
finish of the root must be held to exacting precision for perfect 
assembly and highest ultimate strength. Yet production costs must 
be down to earth. 

Utilizing Osborn’s power brushing method, jet blades are held 
in a fixture and traversed past Osborn Fascute Brushes. In one sim- 
ple operation, all minute burrs on the root end are removed, sur- 
face junctures are blended eliminating sharp corners where stress 
concentrations might occur. Results are uniform, dependable .. . 
at a high rate of production. The operator has only to load and 
remove parts. 

An Osborn Brushing Analysis will show you how Osborn Power 
Brushing can simplify your metal-finishing operations. Write 
The Osborn Manufacturing Company, Dept. D-38, Cleveland 14, Ohio. 
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. BRUSHING METHODS wouthy of your confidence 


Root of a Production Problem 


... Solved with Osborn Power Brushing 


Send TODAY 
for the new 
20- page 
Brushamatic Booklet hud 


BRUSHING METHODS + POWER, PAINT AND MAINTENANCE BRUSHES + BRUSHING MACHINES +» FOUNDRY PRODUCTION MACHINERY 


Osborn Brushamatice 51-3L with three brush- 
ing heads finishing root ends of jet blades. 
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“This used to take hours... 


now the whole gearcase comes off in minutes!” Quite an accomplish- 
ment for an enclosed eccentric press. Too often the advantages of the enclosed 
design are gained by sacrificing the accessibility of the open design. Not so 
with Bliss, however: Bliss engineers count practical maintenance a design 
“must”—any new design that comes off the boards at Bliss keeps the mainte- 
nance man in mind. 


Which is one more reason why industry agrees, “Bliss is more than a name 
a guarantee.” 


BL} BLISS COMPANY: Canton, Ohio 
etl Oe 100 years of making metal work for mankind 


PRESSES ROLLING MILLS MILL ROLLS + DIE SETS CAN MACHINERY ¢ ORDNANCE 


| 
‘ 


Stamps out fins in progressive 
die, then stacks them onto tubes 


Feeds and cuts muffler tub- 
ing to length automatically 


Ta 


ne 


UF 
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Assembles five different parts into 
continuous linked chain, spins rivet 


COMBINED OPERATIONS ON 
V & O EQUIPPED PRESSES 


PRESSES AND METHODS THAT AUTOMATICALLY REDUCE COSTS 


FUNNEL TO SAVINGS IN 
HANDLING AND MOTION 


Each of the above units (designed 
and built by V & O) “funnels” two 
Or more operations into an inte- 
grated system of parts production. 
Eliminated are such intermediate 
tasks as materials-handling between 
machines, hand-placing of partly 
finished pieces in dies, and separate 
inspections of parts in process. 


All three units are based on 
standard types of V & O presses. 
Even the chainmaking press, which 
is on its back to facilitate tool 
operation, follows a precedent well- 
established by V & O. Of equal im- 
portance is the fact that V & O 
presses are especially designed for 
combined operations. Featuring 
long slide precision, they have the 
accuracy, sturdiness and adaptabil- 
ity essential to long die life and 
smoothly functioning feeds and 
attachments. 


Remember, too, that we prob- 
ably have more experience in equip- 
ping presses for automatic methods 
than anyone else. We have been 
doing it since 1889. Why not put 
this experience to work now—it 
can mean important cost reductions 
in your production operations. 


THE V&0O PRESS COMPANY 


Division of Emhart Mfg. Co. 


341 UNION TURNPIKE, HUDSON, NEW YORK 
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Centralized 


0 supply and circulate lubricating of] 


No. 204 


will serve 10 to 20 bearings. Valves are connected to 
_ reversing valve on central control panel. Other compo- 
nents shown include high-low pressure switch, reservoir 
level indicator, 2 hp motor, variable delivery pump and 
high pressure twin filter. Return oil lines and reservoir 
(not shown) are determined by builder or user. Below is 
diagram showing all components of a working system. . 


® Lubrival is designed for low volume, high pressure circulating KEYS TO ADEQUATE LUBRICATION— 
lubrication of presses, automatic and semi-automatic machine tools Wherever you see the familiar Dualine valve 
and other industrial equipment designed for circulating oil systems. manifolds, dual lubricant lines and central 


mping station, you know a machine is 
Lubrival is a Farval system, employing the Dualine principle of de- Salen anand A one Ferval manvelly 
livering oil to measuring valves which pass it under pressure to bear- operated and automatic systems protect 
ings. Lubricant is force-fed by positive piston displacement. Flow can millions of industrial bearings. 


be regulated over a range of 10 ounces to 1 gallon per minute. 


Lubrival Progressive Dualine Valves, manifolded in any number 

required, have individual sight indicators. A pressure sensing mech- 

anism warns of clogged or broken lines in any part of the system— 

a feature entirely new to circulating oil systems. 

For dependable protection of bearings and economical operation 

of machines, look into Lubrival. If you are a builder, offer Lubrival i : i : 
protection to your customers. If you use presses and machine tools, 2 eye CENTRALIZED 
specify Lubrival on your next equipment order. The Farval repre- . SYSTEMS OF 
sentative near you will give you all details. Or write for Bulletin 70. a ee > 
The Farval Corporation, 3276 East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing. 
In Canada: Peacock Brothers Limited. 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—129 


— 
¥ 
{ 
| | 
{ 
& 


When you discover “suddenly 


for production men 


This Avey machine is used in a jet aircraft 
plant on the West Coast for drilling, boring, 
and spotfacing the flanges and periphery of 
a jet engine component. 

The two Aveydraulic units mounted hori- 
zontally have 12” ram travel. The third 
Aveydraulic unit, mounted vertically, has 16” 
ram travel and a 6-speed gear box with a 
speed range of 150 to 1800 rpm. The vertical 
column has an in and out traverse of 20”; 
moves to a minimum of 15” and a maximum 
bolt circle of 55”. 

The 60” Electrodex table is equipped with 
a master index ring with two rows of bushings, 
96, 49, and 8 indexes respectively. The three 
heads can be programmed to the indexing 
of the table. 

Another example of how Avey combines 
standard units to meet special production 
requirements. 


\ 
. 


it’s 1906” 


for management 


A single buying decision by a competitor 
can turn your machines into horse-and-buggy 
relics, and hang a celluloid collar around 
your unit costs. Suddenly it’s 1906 in your 
plant. Drastic as this may sound, it is quite 
possible in this day of modern production 
equipment which can multiply productivity 
per man-hour and slice pennies off the cost 
per piece. 

Successful managements realize this, and 
don’t wait for competition to take the initia- 
tive. Many of them know that it costs them 
less to purchase an Avey production machine 
than it does to keep their old equipment. 

One good reason is that Avey’s modular 
construction permits re-use of units for 
several different jobs. There are many others 
which we'll be pleased to tell you about. 
Avey Division, The Motch & Merryweather 
Machinery Co., Box 625, Cincinnati |, Ohio. 


drilling,tapping,production machines 
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The R and L Turning Tool can be 
changed from right:to left in 
10 seconds, and vice versa 

. .« It is guaranteed not 

to bend or give way 

in any manner. 


Pointing Tool 

Back Rest 

Floating Drill Holder 
Balancing Turning Tool 


Same for left hand 


$534.00 


One R and L TURNING TOOL of a similar 
size (No. 1) costing only $96.50 will take 
the place of the above assortment of tools! 


Write for complete catalog of Rand L Tools OTHER FAMOUS R and L TOOLS: 
TURNING (00L + CARBIDE OR ROLLER BACKRESTS + RELEASING OR NON- 
or wi KS ! OOLS RELEASING TAP AND DIE HOLDERS, (ALSO FURNISHED FOR ACORN DIES) 
UNIVERSAL TOOL POST + CUT-OFF BLADE HOLDER + RECESSING TOOL 
1825 BRISTOL STREET - PHILADELPHIA 40. PA. REVOLVING STOCK STOP + FLOATING DRILL HOLDER +» KNURLING TOOL 
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YOU SAVE ON YOUR ORIGINAL INVESTMENT 
Roller Box Tool $77.00 a 
| Centering and Facing Tool 22.00 3 
~~ $267.00 Le 


NEW MACHINE OF THE MONTH 
NEW ECONOMY x PRECISION BORING 


* Economy in initial investment 
Economy in machining costs 
Economy in maintenance costs 
Economy in change-over time 


The new Seneca Falls Model “NP” Precision Boring 
Machine is a top quality, reasonably priced, mechanic- 


ally operated machine available with either one or two 
precision spindles mounted independently on a fixed 
bridge. Either the work or the tools can be rotated on 
the spindles. The patented “Quick Change-over Mech- 
anism” permits variations in carriage stroke, rapid 
traverse and feed cycle without changing or purchasing 


additional cams and reduces average changeover time 
to less than thirty minutes. The design of the headstock 
bridge permits the installation of other makes of stand- 
ardized boring heads. 


Let our engineering staff help solve your precision 
machining problems. 


The two-spindle machine illustrated above is equipped for ee eee _ 
boring, facing and rabbeting both ends of field rings in a 
single machine cycle. When the operator removes a finished 


2nd OPERATION 

FACE OVERALL LENGTH 

| | TURN AND FACE PILOT 
CHAMFER BORE 


piece from the rear chuck, he transfers a semi-finished piece 


from the front chuck and replaces it with a rough piece. When 
the starting button is pressed, the tools move forward in rapid 
traverse to cutting position, automatically shift to cutting feed, 


and finally return to starting position in rapid traverse. The entire AIR OPERATED COLLET CHUCK 
operation is automatic. The field rings are 4-4" in diameter and 
e a production of 60 pieces per hour at 100% efficiency is easily 
maintained. Tooling arrangement is illustrated opposite. 


Ist OPERATION 

____, ROUGH AND FINISH BORE 
| TURN AND FACE PILOT DIA, 
FACE ONE ENO 


ENECA ] DIAGRAM OF TOOL TRAVEL 


ALLS THREE JAW AIR OPERATED CHUCK | 


> SENECA FALLS, NEW YOR K 


Lo-swing Lathes and Seneca Falls Machine Tools, Automation and Electronics 
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Select 
a Lucas 


STANDARD LEVER CONTROLS 


available for use with both short bed 
or backrest models. 


FULL PENDANT CONTROL 


of feeds, speeds and directional travel, 
optional on any Lucas. 


Whether you do line or stub boring, 
whether you prefer lever or automatic 
pendant control, you get the basic ad- 
vantages of automatic power positioning 
and 4-way beds. Whichever model you 
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4 
for accurate spacing 


for precision boring 


| for heavy milling 


select you get the benefit of continuing 
design improvement, backed by 57 years 
of specialization and leadership in this 
field plus the full resources of The New 
Britain Machine Company. 


Your choice controls— 
| | lips 
: 
2.99 0 | 
| 


in production 
in the tool room 

in experimental work 

in engineering research 

in maintenance applications 
or several, in combination 


SHORT BED MODELS 

equipment for precision stub boring, 

ic heavy milling and horizontal drilling. 


STANDARD BED WITH BACKREST 
with anti-friction bearing mounted bush- 
ings in backrest block, handles all stand- 
ard operations including line boring. 


LUCAS MACHINE DIVISION 
The New Britain Machine Company 


Cleveland, Ohio 
OTHER NEW BRITAIN MACHINE TOOLS DIVISIONS 


“ L ’ EL A ND New Britain-Gridley Machine Division Hoern & Dilts Division 
: eae New Britain, Connecticut Saginaw, Michigan 
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The ONLY Turret Lathe with 
a tully automatic thread-chasing cycle! 


Here is full turret lathe versatility and a 
threading attachment with a fully auto- 
matic cycle — all in one machine. Now you 
can be sure of concentricity of threading 
with other lathe work, all done in one 
chucking, with the time saving of the Auto- 
Threader! Nowhere else in the world can 
this be found on a turret lathe. 

This Auto-Threader will chase straight 


or taper threads — or a combination — 
internal or external, from the front of the 
machine. 

Concerning this J&L development, a 
customer writes: ““We are tripling produc- 
tion on many of our items.” 

Write for descriptive folder No. 5440. 
JoNES & LAMSON MACHINE COMPANY, 
512 Clinton Street, Springfield, Vermont. 


JONES & LAMSON 
TURRET LATHES 


Turret Lathes + Fay Automatic Lathes « Milling & Centering Machines « Optical Comparators « Thread Tools 
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Thread & Form Grinders 


the man who needs 
y Paying for it 
for more lformetion fil In poge member on Inquiry Card, on pope 255 


Danly leadership in die set 
distribution is made possible 
by the precision with which 
Danly sets are made. Precision 
makes Danly die set compo- 
nents completely interchange- 
able . .. parts can be stocked by 
branch assembly plants or dis- 
tributors throughout the coun- 
try and assembled for delivery 
in any of thousands of com- 
binations as standard die sets 
to meet specific tooling needs. 
No matter where you are, from 
New England to California, 
you get the same Danly preci- 
sion, the same broad selection, 
the same fast service. 


DANLY MACHINE 
SPECIALTIES, INC. 


For more information fill! in page number on Inquiry Card, on page 255 


Precision+ Interchangeability 


= Availability 
ON NEW oancv DIE SETS 


Leading industrial distributors and Danly branch assembly 
plants—located in all major tooling centers—stock Danly Die 
Sets for fast delivery. 


Derr. E 


2100 South Laramie Avenue 
Chicago 50, Illinos 
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At American Can, Chicago, Scott Wipers* are used for cleaning shop machines, tools and parts 


in process. 2-ply paper Scott Wipers are Perf-embossed,® a special process which speeds 


absorption, gives more thorough cieaning action. 


* PATENT PENDING 


WIPER PROBLEM? Look what 
Canco did with Scott Wipers! 


American Can Company’s Chicago 
plant makes cans for foods, paints, 
oils, waxes, insecticides and many 
other products. Scott Wipers were 
put on a 2-month trial basis in 
October, 1954 . . . and they’re still 
here, serving every day throughout 
the plant. 

The trial proved that Scott Wipers 
provide worthwhile savings, are safer, 
more sanitary. Eliminate the expenses 
of collecting, counting and laundering 
of used wipers. Simplify storeroom 
record-keeping. And Canco manage- 
ment liked the thought of employees 


PAPER 


having clean, sanitary Scott Wipers— 
each one fresh from a box, with no 
clinging burrs or foreign particles to 
cut and scratch hands and face! 
Employees liked them at once. 
Today soft, absorbent Scott Wipers 
are used by machine operators, main- 
tenance men, inspectors. They’re 
tough enough to do wiping jobs better 
... and they’re disposable, for better 
housekeeping. Your local Scott dis- 
tributor will help you set up a test 
of Scott Wipers in your plant—or 
write: Scott Paper Company, Depart- 
ment M-79, Chester, Pennsylvania. 


Maker of the famous Scott paper products you use at home. See 
“Father Knows Best” and “‘The Gisele MacKenzie Show” on NBC-TV. 
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Automatically 
*DRILLED 

» COUNTERBORED 


Drill 3 Holes 
C'sink 3 Holes LES 


Drill 6 Holes 
C'b 3 Hol 


Load & Unload 


EVERY 12% SECONDS 


onthis 4-station 


KINGSBURY 


This Kingsbury indexing automatic is fairly simple. It per- 
forms three operations on 290 steel stator races per hour 
(gross). Three vertical operating units have multi-spindle 
auxiliary heads. All tools have guide bushings to maintain 
accuracy. An air cylinder actuates the clamp. 


Simple (like this) or complex, a Kingsbury is the best in- 
dexing automatic you can buy: 


_it will be fully tooled, ready to produce 

=e it will meet your specifications for accuracy 
and production rate 

it will pay for itself in a matter of months 


We have designed, built and tooled thousands of automatic 


.250 Drill 219 Drill 
oor C'sink drilling and tapping machines. It is our only business. 
! 3 Holes alge ict May we come see you? 


Kingsbury Machine Tool Corporation, Keene, N. H. 


KINGSBURY 


INDEXING AUTOMATICS 
for high production drilling 
and tapping 


| 
3.50 


Stee! Stator Race Job #3884 
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Here is the answer to the automobile 
industry's insistent request for ma- 
chine tools which will reduce the 
cost of model changes and shorten 
change-over periods. This giant ‘‘Sec- 
tionized" Transfer-matic is constructed 
with an entirely new set of Cross 
building blocks and applies new con- 
cepts of standardization to machine 
bases, transfers, fixtures and heads. 


* Capacity to machine any passen- 
ger car engine block. 


* 270 stations in 17 sections, each 


with independent controls; sec- 
tions operate automatically as 
blocks are made available; any 
section may be stopped without 
interrupting production of others. 
2291 operations on 185 blocks 
simultaneously. 
Rated capacity of 350 cylinder 
blocks per hour. 
Cross Machine Control Units with 
Toolometers for efficient tool pro- 
gramming. 

* Pre-set tools to reduce downtime. 


= 


and V of Line A. 


Steelweld Shears are available for all thicknesses of steel 
to 2 inches and for lengths to 30 feet. Electric foot- 
switch operation, as illustrated, is furnished as standard 
equipment. 


R every plate thickness there is a definite 

space or clearance between the knives that 
will produce the best result. When cutting dif- 
ferent thicknesses of metal, it is necessary to 
vary the knife clearance accordingly. 

One of the important differences between 
Steelweld Pivoted-Blade Shears and all others 
is the ease with which the knife clearance can 
be adjusted on Steelwelds. With most shears 
this is a major operation involving the use of 
measuring devices and requiring a great deal 
of time. Steelwelds were designed to make this 
adjustment simple, easy and fast. Hours of work 
are not required, in fact, the adjustment for any 
plate thickness can be made in 10 seconds. 

Obviously there is no need to shear with some 
compromise knife clearance setting when you 
have a Steelweld Shear. You do not have to 
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For The Bes? Cuf, The 
KNIFE CLEARANCE 


>ORRECT 


In 10 seconds the knife 
clearance on Steelweld 
Shears can be adjusted to 
suit the thickness of metal 
being cut. It’s merely a mat- 
ter of turning a hand crank 
until the gauge pointer is on 
the proper figure. 


Table of 
Recommended 
Knife Clearances 


Gauge Steel 
10 012 
014 
016 
021 


Stainless 
.007 
.009 
.010 
014 
.027 .018 
.032 .022 
1/2 .043 .029 
.075 
.086 


accept any average cut when with such little 
effort you can have the best possible cut every 
time—sharp, straight, accurate with minimum 
burr. And then, too, remember that knives stay 
sharp longer when the proper clearance is used. 

Easy knife adjustment is only one of many fine 
features that you will like in Steelweld Shears. 
For all thicknesses of plate up to 2 inches, for 
all lengths to 30 feet, you will find Steelwelds 
have much to offer. 


Write for free copy of Catalog No. 2011. 
Gives construction and engineering details 


STEELWELD 
SHEARS 


STEELWELD DIVISION * THE CLEVELAND CRANE & ENGINEERING CO. + 5455 £. 282 ST. * WICKLIFFE, OHIO 
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Five cylinder series... 


each the best of its kind! 


Here you see one more reason why experienced cylinder 
users prefer Hannifin cylinders...there is a Hannifin cylinder 
series for every type of service. 

What pictures cannot show you is the extra effort that goes 
into every Hannifin cylinder, all the way from the drawing 
board to the shipping dock. This brings you design features 
other cylinders simply do not have...superior workmanship 
where it’s most needed for long, trouble-free service...and 
better delivery promises, better kept. All at prices no higher 
than you may have been paying for less satisfactory cylinders. 

There’s a Hannifin man near you—or, if the need is urgent, 
call us long distance. He or we will welcome the opportunity 
to help you as you select the Hannifin cylinder series that best 
meets your needs. 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 


COMPLETE CYLINDER FILE 


Write for your copy of this new 
Hannifin Cylinder File...complete, 
easy-to-use, easy-to-order-from 
information on five lines of Hannifin 
cylinders. Write Hannifin Corpora- 
tion, 509 S. Wolf Road, Des Plaines, 
Ilinois. 


For more information fill in page number on Inquiry Card, on page 255 
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Nelson uses a battery of National Acme multipl t] 
Brown & Sharpe single spindle automatics, and mony Nelson Vertical 
single spindle automatics for threading and boring its end welding 
studs. Various stainless and 1015 to 1020 steels are used. Each machine 
has rack for handy storage of steel bars. Coolant is Texaco Transultex 
Cutting Oil. 


Bridge of composite construction, showing Nelson end welding studs 
fastened to | beams, ready for pouring of concrete. Studs of many sizes 
and shapes are flux-filled—welded with semi-automatic Nelweld gun. 


“Changing to [Texaco upped production 
and lowered maintenance costs” 


—reports Nelson Stud Welding Division, Gregory Indus- 
tries, Inc., Lorain, Ohio. 


“Your lubrication engineer was right when he 
recommended Texaco Transultex Cutting Oil. 
It has reduced our machining problems to a 
minimum.” 


This customer manufactures studs for end welding. They 
are forced to choose materials for weldability and service, 
regardless of their machinability. And this often presents 
tough production problems. At least it did, until a Texaco 
Lubrication Engineer recommended Texaco Transultex 
Cutting Oil. 


After switching to Texaco, the customer reports, 
“Production has increased beyond our expectations, and 
maintenance costs have been substantially reduced.” 
What’s more, machines now stay cleaner, shop house- 
keeping is made easier. 

Let your local Texaco Lubrication Engineer help you 
select the best cutting, grinding or soluble oil for top 
efficiency at lowest cost. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 States, 
or write: 

The Texas Company, 135 East 42nd Street, New York 
17, New York. 
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Target Defense Budget 
® Target Negotiation 
® Target Industry Concentration 


cr HE giant multi-billion-dollar defense budget—repre- 
senting about half of the Government’s anticipated 
expenditures for 1958—was the target of a Congressional 
barrage. Press time for this column found Senate and 
House conference committees locked over whether to 
drop the total to $33,500,000,000 as passed by the House 
or to restore the billion dollars added by the Senate. Be- 
sides the thirteen Senate-House conferees concerned di- 
rectly with the defense budget, other committees were 
ag as to how defense costs climb so high, in the first 
place. 

The House Armed Services Subcommittee, studying 
aircraft manufacturers’ profits, heard scores of witnesses 
testify that costs are materially increased by stop-and-go 
contracts, feast-or-famine buying, and by endless red- 
tape procedures before, during, and after a program is 
under way. The first witness before the committee recom- 
mended “a complete overhaul of procurement regula- 
tions.” He suggested that the military be given “more 
freedom of action in the use of funds appropriated for 
their use, being held responsible for the end result of 
such use.” 


Target Negotiation 


Testimony of big-industry witnesses was in direct op- 
position to proposals made in new legislation introduced 
by Chairman Carl Vinson (D-Ga.) of the House Armed 
Services Committee. His proposal is “designed to restore 
open, competitive bidding to the nation’s Armed Forces.” 
Chairman Vinson’s bill would: redefine “negotiation” in 
a manner assuring open, competitive bidding—require the 
Defense Department to formulate uniform procurement 
regulations—cancel existing authority for the military to 
negotiate under a national emergency declared by the 
President. Such blanket authority would be granted only 
during an emergency declared by Congress. 

Investigating committees found that 90 per cent of 
defense contracts are negotiated; only 10 per cent are 
awarded through competitive bidding. Critics of negoti- 
ated bids contend that the cost to the taxpayer is greatly 
increased by this procedure. Military spokesmen disagree. 
They point out that in many instances, only one or two 
suppliers can produce the item sought. Thus, if full and 
unrestricted bidding were required, the single supplier 
could charge exorbitant prices. 

The Senate’s proposal, an amendment to the Defense 
Department appropriations bill, specifies, “Provided, how- 
ever, that none of the funds appropriated in this act shall 
be used except that, so far as practicable, all contracts 


Keeping up with Washington 


LORING F. OVERMAN 


shall be awarded on a competitive basis to the lowest 
responsible biddgr.” 


Target Concentration 


Public hearings on the effects of increasing concen- 
tration of American industry are likely as a result of the 
publication of a 756-page report by the Senate Judiciary 
Antitrust Committee. Machine tool and metalworking 
machinery manufacturers appear to have shared this 
trend, according to committee tabulations. Major custom- 
ers of the machinery builders are also seriously involved. 
Based on Census of Manufacturers reports for 1954, the 
study shows that the one hundred largest manufacturing 
companies in the United States accounted for 30 per cent 
of the dollar value of all manufactured production. This 
is an increase of 42 per cent over 1947, when the same 
companies reported only 21 per cent of the total. 

Shrinkages in the small business field have troubled 
Washington for some time, and the expected hearings on 
this latest evidence of cencentration may help crystallize 
methods to redistribute defense orders and to aid small 
business. 


Small Business Tax Aid 


Despite repeated statements that no tax changes can 
be made “if substantial reductions in Federal revenues 
are involved,” the President has proposed four relief 
measures for small business. The proposals, said to repre- 
sent $300,000,000 in tax savings for small business, are 
included in a letter to Chairman Jere Cooper (D-Tenn.), 
Chairman of the House Ways and Means Committee. 
The recommendations are: 

That businesses be permitted to use, for purchases of 
used property not exceeding $50,000 in any one year, the 
formulas for accelerated depreciation contained in the 
Internal Revenue Code of 1954. 

That corporations with ten or fewer stockholders be 
given the option of being taxed as though they were part- 
nerships. 

That the taxpayers be given the option of paying the 
estate tax over a period of up to ten years in cases where 
the estate consists largely of investments in closely held 
business concerns. 

That an original investor in small business be given 
the right to deduct from his income, up to some maximum 
amount prescribed by Congress, a loss, if any, realized 
on a stock investment in such business. 
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''Closer Tolerances Increase Demand 
for the HARDINGE HCT Precision Chucking Machine” 


()8-station Turret 


Flexible Range of Operation[) 


High Speed Precision 
Chucking Machine 


Model HCT 


Hardinge Model HCT 
Precision Chucking Machine 
finishes diameters, recesses, 


OFFICES shoulders, back faces, 


IN front faces, and 
a cuts precision threads 
Export Office: in one setting — all concentric 
with each other. 
New York 12, Tooled inexpensively with 


standard tool bits. 


Orugged Carriage 


Independent > 
ae Carriage Feed 
Me For complete 
information 
write for 


Bulletin HCT 


ELMIRA 
— 
| 
HARDINGE BROTHERS, INC., ELMIRA, | 
“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE® 


Machinery 


SEPTEMBER 1957 


What Makes the Small Shop Tick? 


~~ ingenuity of high order 
is a prime requisite in many small ma- 
chine shops that do job work. In an establish- 
ment of that category it is frequently neces- 
sary to perform operations with makeshift 
devices because equipment designed specifi- 
cally for the needs of a particular job is not 
available. In larger shops, the right machine 
can be assigned for almost any job. 


So it is often necessary for the small-shop 
machinist to improvise work-holding meth- 
ods and make up special tools to suit the job. 
Nearly always the cost of preparing for the 


machining operation is a matter of consider- 
able importance. Resourcefulness is, there- 
fore, a highly desirable quality in foremen 
and machinists of small shops. 


The National Bureau of Standards in 
Washington maintains a machine shop of ap- 
preciable size which is called upon to pro- 
duce components for the scientific instru- 
ments and equipment originated by the 
scientists of the Bureau. Existing production 
equipment must be constantly modified to 
perform unusual work. 


A characteristic example of the ingenuity 
exercised by the personnel of this shop lay 
in the solution of a problem concerned with 
making bronze heat-dispersion coils. These 
coils were about 16 feet long and had to be 
1 inch in diameter to fit into glass tubes. The 
coils had to be fairly uniform in pitch and 
each flat coil surface had to have a number of 
holes to allow for the passage of fluids and 
even dispersion of heat. 


This knotty problem was solved by making 
the coils from continuous chips turned from 
bronze bars through which holes had been 
drilled around the axis. A hole drilled 
through the center of the bar insured clean 
edges along the inside diameter of the coil. 
No additional work is necessary to prepare a 
chip for functioning as a heat-dispersion coil. 


Full details of this operation and of other 
unique practices followed in the Bureau ma- 
chine shop are given in the leading technical 
article of this number of MACHINERY. The 
ingenuity displayed in solving various prob- 
lems is the essence of what makes the small 
shop tick. 
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“‘Here’s a hot one for the slitters 


60,000 lbs. of slit coils... 
delivered early tomorrow!” 


A TRUE STORY of Ryerson service—the 
kind that makes Ryerson your best source 
for every steel requirement. 


It was ten after five. The phone rang and a steel 
buyer 80 miles away said: “I’ve simply got to have 
60,000 Ibs. of slit coils first thing in the morning.” 

Impossible? 

Not at Ryerson. This kind of service is what 
Ryerson customers have learned to count on when 
emergencies arise. 

The needed steel was on hand in Ryerson stocks. 
Unequalled slitting equipment was put to work. 
And during the night two different gauges of steel 


coils were slit to meet two size requirements. Early 
next morning the steel was delivered as promised 
..- 80 miles away. 


You don’t have to wait for an emergency to appre- 
ciate Ryerson service. Our stocks and processing 
facilities enable us to meet practically every de- 
mand for steel—no matter what the shape, size, 
quantity or time requirement. 

In addition, you can always depend on Ryerson 
for steel of high uniform quality. 

So call your nearby Ryerson plant for steel or 
help on steel problems with the assurance of close 
personal attention by specialists who make your 
problems their own. 


In stock: Carbon, alloy and stainless steel —bars, structural, plates, sheet and strip, tubing, re-bars —industrial plastics, machinery & tools, etc. 


© RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON ® WALLINGFORD, CONN. © PHILADELPHIA * CHARLOTTE © CINCINNATI 
CLEVELAND + DETROIT + PITTSBURGH + BUFFALO * CHICAGO « MILWAUKEE © ST.LOUIS * LOS ANGELES * SAN FRANCISCO * SPOKANE © SEATTLE 
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with Tricky 


Attachments for wide-angle taper turning, jig boring on a vertical milling 
machine, and roll-forming have been developed by the Bureau of Stand- 
ards shop personnel for producing scientific instruments and equipment. 


FRANK P. BROWN, Chief, Central Instrument Shop 


CARL E. PELANDER, Instrument Maker 
National Bureau of Standards 
U. S. Department of Commerce 

Washington, D. C. 


HIGH degree of skill and considerable 
ingenuity are essential requirements of 
shop personnel at the National Bureau 
of Standards. Unusual and often unique prob- 
lems are constantly being brought to these men 
by the Bureau’s scientific staff. Such problems 
frequently entail the production of components 
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MACHINERY 


for scientific instruments and equipment. The de- 
tails for such components are generally presented 
in the form of a cursory explanation or, if the 
shop man is fortunate, a rough sketch. 

In an attempt to bring about a closer under- 
standing between shop men and scientific person- 
nel, a comprehensive educational program is pro- 
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vided. Courses are offered in physics, strength of 
materials, electronics, and similar subjects so that 
the shop men can relieve the engineers of con- 
siderable routine work. New or improved meth- 
ods of making extremely accurate parts are con- 
stantly being sought, and existing production 
equipment is continually being modified to per- 
form unusual work. 

Since detailed drawings are not available for 
most of the parts to be produced, it is not nor- 
mally feasible to subcontract the work to com- 
mercial shops. Also, most of the scientific projects 
are of sufficient importance to demand immediate 
delivery. Another deterrent to having the work 
done outside is that many of the parts must be 
made from alloys that have been developed for a 
specific purpose, and that are not commercially 
available. Some of the ingenious attachments de- 
veloped in the Shops Division for producing a 
wide variety of parts on existing machine tools 


will be described in this article. 
Wide-Angle Taper-Turning Attachment 
There have been a number of occasions when 


the Bureau’s shops have been called upon to 
make parts having tapers greater than the ca- 


pacity of the taper-turning attachments fitted to 
the available lathes. It has been common practice 
to cut such steep tapers by adjusting the com- 
pound rest and using the cross-slide on the lathe. 
However, hand feeding of the tool makes such 
operations laborious and very often—particulary 
on long tapered surfaces—an unsatisfactory sur- 
face finish is produced on the work-piece. 

To solve these problems, the Shops Division 
designed and built a special wide-angle, taper- 
turning attachment. The attachment is shown in 
Fig. 1, adapted to a 12-inch lathe for cutting a 
45-degree taper on a bar of air-hardening tool 
steel. However, the unit can easily be applied to 
smaller or larger lathes if necessary. 

An auxiliary table having transverse T-slots in 
its upper surface is clamped to the bed of the 
lathe, as seen in Fig. 2. The under side of the 
table is provided with vees to match the V-ways 
on the lathe bed, and its outer edges are accu- 
rately machined parallel to the ways for use as 
precise locating surfaces in setting up the attach- 
ment to the required angle. 

Mounted on the auxiliary table is a dovetail 
slide having a flat base that is clamped to the 
table. Prior to clamping, this base is set to the 
required angle with relation to the locating edges 


Fig. 1. Wide-angle taper-turning attachment, adapted to a 12-inch 
lathe, can be set at any required angle up to 180 degrees. 


a 


of the table by means of any convenient angulat- 
ing device, such as a vernier protractor or a sine 
bar. A compound rest for regulating the cutting 
depth of the tool is mounted on one end of the 
upper slide member. 

Power for the taper-turning attachment is sup- 
plied by a commercially produced electric vari- 
able-speed lead-screw feeding mechanism. The 
stationary nut of this mechanism is anchored to 
the slide base, and the upper slide member is 
screw fed at any desired rate by means of an 
electric motor mounted on the outer end of the 
slide. Feed rate is adjusted by an electrical con- 
trol unit mounted on the lathe cross-slide (right 
in Fig. 1). 

A hand-feed mechanism with a dial graduated 
in thousandths of an inch is also provided on the 
taper-turning attachment. In addition, an adjust- 
able stop is provided on one side of the slide to 
limit the travel of the cutting tool. A total travel 
of 10 inches is possible, and the slide can be set 
at any desired angle up to 180 degrees. 


Vertical Milling Machine Adapted 
to Jig Boring 


The large number of precision drilling, ream- 
ing, milling, and boring operations required on 
the various components for scientific instruments 


Fig. 2. Power for taper turning is provided by a variable-speed, lead-screw 
feeding mechanism. A hand-feed device is also mounted on the unit. 


very often presents an overload for the existing 
jig-boring machines. To overcome this bottleneck, 
an attachment was made to permit precise work 
on a vertical milling machine, Fig. 3. 

Essentially, the attachment consists of a low- 
power microscope mounted on a bracket attached 
to the milling machine head with the optical axis 
of the microscope parallel to the spindle axis. A 
master template, carefully prepared to extremely 
close tolerances on a measuring instrument and 
optical comparator, is clamped on the compound 
slide of a watchmaker’s lathe. This slide, mounted 
on the milling machine table, permits transverse 
and longitudinal adjustments of the template 
with relation to the work-piece. 

Actual movement of the work-piece with rela- 
tion to the positions indicated on the master tem- 
plate is done by controlled movement of the mill- 
ing machine table. Also, in the case of this 
particular machine, it is necessary to raise the 
machine table to bring the work into contact with 
the cutting tool. Center distances between the 
1/8-inch diameter holes in the part illustrated are 
held to 0.0005 inch of the dimensions specified. 

An outstanding example of the ingenuity ex- 
ercised by shop personnel was in the production 
of bronze heat-dispersion coils. These coils, two 
different types of which are seen in the operator's 
hands in Fig. 4, were required to fit in glass tubes 
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Fig. 3. Low-power microscope is mounted on a bracket attached to vertical 
milling machine head to permit precise drilling and boring work. 


approximately 16 feet long and slightly more than 
1 inch in diameter. It was necessary that the coils 
have a relatively uniform pitch, and that their flat 
surfaces have holes to allow the transmission of 
fluids and the even dispersion of heat. 

This knotty production problem was solved by 
making the coils from continuous chips that were 
cut from predrilled bar stock. A bronze bar 
slightly larger in diameter than the required coil 
was used. Holes were drilled in a circular pattern 
about the bar axis, and one into the center to 
prevent the formation of a ragged edge in the 
bore of the coil. 

With the bar chucked in a lathe as shown, a 
single-point cutting tool with a sharp rake angle 
specially developed for this purpose is fed into 
the bar at a predetermined rate to cut the coil. 
The coil can be considered as a long continuous 
chip, with the depth of cut being equal to the 
full radius of the bar. As the chip is cut from the 
bar, it is supported by an aluminum-angle trough 
that is clamped to the tool-holder. 

Since it was not necessary to make each coil a 
continuous 16-foot length, the chips were pro- 
duced in 18-inch lengths for ease of handling. To 
finish the coils, the chips were compressed on a 
specially designed mandrel and their peripheries 
turned down so that they would fit inside the 
glass tube. 

Another interesting device designed and de- 
veloped in the Shops Division is the ball-turning 
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unit seen in Fig. 5. The device is used in a lathe 
with the base clamped in the position of the tool- 
post, so that its pivoting axis is in the same plane 
and perpendicular to the spindle axis of the 
lathe. Also, the cutting face of the tool is posi- 
tioned in a vertical plane passing through the 
work axis. 

With the device set up as illustrated, it is used 
for turning highly accurate spherical surfaces. By 
changing the position of the tool, concave sur- 
faces can be machined. The tool is fed manually 
by means of a worm and worm-wheel drive. 


Roll-Forming of Thin-Wall 
Conical Components 


A roll-forming technique developed at the Na- 
tional Bureau of Standards to produce thin-wall 
conical components is illustrated in Figs. 6 and 7. 
As shown in Fig. 7, parts can be formed to a sharp 
apex, if required, and no pressure pads are nec- 
essary. 

The operation is performed on a modified tur- 
ret lathe, with the forming roll (mounted on the 
end of a 4-inch square, solid steel ram) being 
traversed through compound linkage by means of 
the turret feed mechanism. While the unhard- 
ened, cold-rolled steel roli is mounted rigidly on 
the ram, it is free to rotate with the work-piece. 


The ram bearing housing is mounted on the bed 
of the lathe. 


Fig. 4. Bronze heat-dispersion 
coils are produced from pre- 
drilled bar stock in the form 
of continuous chips. Chip is 
supported by trough. 


The most distinguishing feature of this roll- 
forming technique is a unique sliding collet ar- 
rangement for holding the blank and resulting 
work-piece. This arrangement consists of a collar 
into which the blank is placed prior to screwing 
the collar on the end of a sliding sleeve. The 
sleeve fits over the formed rolling mandrel and 
slides axially along the mandrel as the blank is 
being roll-formed. However, the sleeve is keyed 
to the mandrel, and is rotated with the work. 

While this process is not intended for produc- 
tion needs, it has proved very successful in facili- 
tating the small-lot output of laboratory compo- 
nents requiring shapes producible by _ this 
method. The feeds and speeds used for this 
operation are governed by the thickness and ma- 
terial formed. 

After many unsuccessful attempts to grind a 
specimen 1/16 inch in diameter by 3 inches long 
from a 3/8-inch diameter ferrite bar, the problem 
was solved by adapting an extremely fine feeding 
arrangement to a No. 2 cutter and tool grinding 
machine, Fig. 8. With conventional methods, the 
slim ferrite rod would snap from the bar. All of 
the stock—5/32 inch of radius—is now removed 
in one pass, but the grinder table on which the 
work is held and rotated is fed longitudinally at 
a rate of only 0.032 inch per minute. 

This fine feed is accomplished by means of a 
small motor from a watchmaker’s lathe, a gear 
reduction unit, a variable-speed control, and con- 
necting belts. The variable-speed unit, mounted 


Fig. 5. Ball-turning unit is clamped in a lathe in 
place of toolpost for spherical turning. Same 
device can be used to cut concave surfaces. 


on the right-hand end of the grinder table, sup- 
plies power to the small motor located on the 
machine saddle. One belt connects a_small- 
diameter pulley on the motor shaft to a large- 
diameter pulley on the input end of the speed 
reducer. The output end of this reducer is belted 
to the manual feed drum of the grinder to obtain 
the required slow table feed. A 6-inch diameter, 
diamond-faced cup wheel, rotating at 3300 rpm, 
is used for this operation. 


Special Tool-Holder and Base 
Developed for Ceramic Tools 


The variety of problems presented to the Shops 
Division often require unorthodox machining pro- 
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cedures, and personnel are constantly on the look- 
out for new techniques and cutting materials. 
When ceramic tools were introduced, they were 
investigated in the hope that they would prove 
helpful in machining titanium alloys and heat- 
resistant materials containing high percentages of 
nickel and chromium. 

However, considerable difficulty was encoun- 
tered with various setups, and it was found that 
lack of tool rigidity was the main problem. To 
overcome this, a special tool-holder and base 
were designed to fit the lathe—seen in the head- 


Fig. 7. Collar for retaining 
the blank has been removed 
in order to show the roll- 
formed part. The roll is tray- 
ersed through a compound 
linkage by turret mechanism. 
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Fig. 6. Modified turret lathe 

set up for roll-forming thin- 

wall conical parts. Forming 

roll is mounted on the end of 
@ square ram. 


ing illustration—that had been set aside for such 
operations. The compound rest of the lathe has 
been removed and replaced by a massive base on 
which is mounted an equally solid tool-holder 
block, Fig. 9. 

The tool-holder itself, secured to the block by 
means of four socket-head cap-screws, is designed 
for easy removal of bits and adjustment for slight 
variations in bit sizes. A carbide insert is pro- 
vided for the bit to rest on, and the bit is clamped 
by means of a wedge-shaped member that is 
pulled against the bit by a screw in the side of 
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the holder. The screw seen in the back of the 
holder is used to accommodate different bit sizes. 
While the holder illustrated is designed for square 
bits, a similar one has been provided for round 
bits. A 5-degree negative rake is provided by the 
holder design. 

In machining one titanium-alloy bar, 1 1/2 
inches in diameter, the work was rotated at 400 
rpm and the ceramic tool was fed at the rate of 
0.020 inch per revolution. For finishing, the work 
speed was increased to 1000 rpm and the feed 
rate was reduced to 0.004 inch per revolution. 
Good results were obtained with these feeds and 
speeds, and negligible work-hardening of the ma- 
terial was experienced. In turning a chromium 
steel bar 4 inches in diameter, a rough cut 0.075 


Fig. 9. Massive tool-holder 
and block designed to insure 
rigidity when using ceramic 
tools to cut titanium alloys 
and heat-resistant materials. 


Fig. 8. A feed as small as 0.032 
inch per minute is obtained on 
this grinder by means of a vari- 
able-speed control, a small mo- 
tor, and a gear reduction unit. 


inch deep was made at a speed of 260 rpm and a 
teed rate of 0.013 inch per revolution. For finish- 
ing, the depth of cut was reduced to 0.101 inch, 
the speed was increased to 600 rpm, and the feed 
rate was decreased to 0.004 inch per revolution. 
This resulted in a sufficiently fine surface finish 
so that a proposed grinding operation was elimi- 
nated. The original specification in this instance 
required a 16 micro-inch finish, and while the re- 
sulting finish was not precisely checked, it was 
acceptable to the scientific division. 

In conclusion it might be added that some of 
these special techniques are devised to produce 
instruments or parts thereof from limited avail- 
able stocks. Also, the work-pieces are generally 
required on short notice, 
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ELECTROLYTIC GRINDING 


Pays Its Way in Just One Day 


EVERETT W. DENISON 


Manager, Manufacturing Engineering 
and 


CARL V. RUEHRWEIN 


Manufacturing Engineer 
Production Engine Department 
Aircraft Gas Turbine Division 

General Electric Co. 


F LUORESCENT penetrant inspection of tur- 
bine buckets for jet engines produced at the 
Evendale, Ohio, plant of the General Electric Co. 
showed that a considerable number of buckets 
were cracked on the root flats of the dovetail, as 
indicated in Fig. 1. Sample buckets were cut into 
sections and analyzed metallurgically to deter- 
mine the nature and extent of the damage. Cracks 
0.003 to 0.020 inch deep in the highly stressed 
surface were revealed. This damage had been 
caused by abnormally severe grinding conditions 
—rapid stock removal with insufficient coolant. 
Naturally, an item as critical to the functioning 
of an aircraft gas turbine as the turbine buckets 
is subject to rigid quality control. Any sign of 
cracking means immediate rejection. An excessive 
manufacturing loss would result since the buckets 
are composed of a highly critical and expensive 
material and considerable labor had been ex- 
pended in their production. Reworking of these 
buckets could prevent at least a $15,000 loss. 
Examination of the rejected buckets revealed 
that 0.005 to 0.010 inch of stock could be removed 
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from the root flats without exceeding the dimen- 
sional tolerances. The job was to save these buck- 
ets. First attempts to remove the cracked surface 
were made with conventional grinding operations 
using various feeds and speeds. Wheels and cool- 
ants were changed; abrasive belts were tried; the 
results were the same—an extension of the dele- 
terious cracks. It became obvious that each at- 
tempt continued the damage to the already 
highly stressed surface of the buckets. This mate- 
rial had to be removed by some method which 
would not induce additional stresses. 

Recently, a surface grinder was purchased to 
develop the electrolytic grinding process as a pos- 
sible solution for certain difficult manufacturing 
problems. The electrolytic grinding equipment 
illustrated in Fig. 2 consists of a DoALL surface 
grinder and an Anocut electronic control. The 
surface grinder was adapted to the Anocut elec- 
trolytic grinding process by insulating the wheel- 
spindle from the rest of the machine ( Fig. 3). The 
negative connection from the electronic control 
unit to the wheel-spindle is made by heavy-duty 
brushes. The electrode wheel is, therefore, nega- 
tive with respect to the work-table which is con- 
nected to the positive pole of the control unit. 

In the Anocut process of electrolytic grinding, 
the work-piece is the anode and the conductive 
grinding wheel is the cathode. An electrolyte re- 
places the usual coolant. High current at low 
voltage removes the material electrolytically. 
Plating of the metal from the work-piece onto the 
electrode wheel is deliberately avoided by dis- 
solving this material, as it is removed, into the 
electrolyte. The removed metal combines with 
other elements present in the solution to form sol- 


Fig. 1. Cracks located in the bottom of the root 
section of turbine buckets made for jet engines 
were revealed by visual inspection with a 
fluorescent penetrant. 
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uble salts. Accurate control of dimensions is ob- 
tained by contact of the work-piece with the 
abrasive particles in the electrode wheel. The 
distance these insulating abrasive grains protrude 
from the metal electrode wheel controls the volt- 
age gap between the electrode wheel and the 
work. The action of the abrasive wheel keeps 
electrolytic removal of the material continuous. 

Preliminary tests of the electrolytic grinding 
process had been conducted by grinding Type 
403 stainless steel, Armco 17-7 PH and Lapelloy. 
Laboratory examination of the test pieces re- 
vealed that no change had occurred in the hard- 
ness or the microstructure of the metal in 
producing the new surface. 

The ability of electrolytic grinding to remove 
metal without inducing stresses made the process 
a likely solution for the problem. Through the use 
of angle-plates and C-clamps, the holding fixture 
from a production grinder was adapted to the 
grinding machine used in the tests. Varying 
amounts of metal, from 0.005 to 0.010 inch in 
depth, were removed in one pass by employing 
a table speed of approximately 5 inches per min- 
ute. A 150-grit diamond electrode wheel, 10 by 
3/4 by 3 inches, operating at 5000 surface feet 
per minute was used. Electrolyte was a solution 
of Anocut E-7 salts and water. 

Micro-analysis of an etched cross-section of a 
bucket root flat ground by the electrolytic method 
showed no change in the microstructure of the 


Fig. 3. Basic circuit for the electrolytic grinding 
process. Wheel-spindle is insulated from ma- 
chine. Electrolyte, which replaces the coolant, 
dissolves the metal as it is removed. 


Fig. 2. Experimental set- 
up for electrolytic grind- 
ing equipment. Here, 
the operator is taking a 
3/8-inch cut on a piece 
of stainless-steel honey- 
comb material having 
0.002-inch wall 
thickness. 


surface. In addition, the deleterious cracks were 
found to be completely removed. Inspection of 
the electrolytically ground surfaces with a fluo- 
rescent penetrant revealed that all cracks had 
been eliminated except in those buckets where 
the damage extended below the material that 
could be removed. These buckets had to be 
scrapped. 

The savings realized in labor and critical mate- 
rial by the use of electrolytic grinding in this 
one instance almost equaled the amount spent on 
the experimental grinding machine. Plans have 
been made to exploit this process in the grinding 
of metallic honeycomb, super alloys, tungsten 
carbides, and other materials that present serious 
machining problems. 
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J. 0. KANE 


Plant Engineering Supervisor 
Douglas Aircraft Co. 
Santa Monica, Calif. 


(Above) Machining a jig component for a base 

structural member of the DC-8 Jetliner on a De- 

Vlieg Spiramatic Jigmil. The automatic position- 

ing arrangement enables settings to be repeated 

within specified limits of 0.0002 inch. Holes are 

conveniently bored to required depths by em- 
ploying the turret stop device. 


(Left) Forged component of a main landing gear 
for a DC-8 Jetliner being machined on a Gid- 
dings & Lewis boring, drilling, and milling ma- 
chine equipped with a tilting angle-plate that 
provides adequate means for holding work ac- 
curately in the required angular positions. 
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Turning a laminated “Richlite” blank 
on an Axelson lathe having spindle 
raised 3 inches over the conventional 
model. This is the first stage in produc- 
ing a dome-shaped part around which 
an aluminum sheet will be spun. 


ti spite of continued normal replacement of 
equipment in the tooling machine shop at 
Douglas Aircraft Co., Inc., Santa Monica, Calif., 
the precision required for guided missile produc- 
tion was not always attainable in the most effi- 
cient manner. To provide adequate facilities for 
this program and to meet tooling requirements in 
building the new DC-8 Jetliners, over two million 
dollars has been expended during the last three 


Requiring five holes, each in a different plane, a mas- 
ter tooling block is being finished on a SIP Hydroptic 
precision jig boring machine. The tilting rotary table 
facilitates the positioning of work-pieces that must be 
located in various angular planes. 


years in the replacement and acquisition of late 
type machine tools. About eighty pieces of equip- 
ment have been purchased and the average ma- 
chine in the shop is now less than two years old. 

Today, this shop, which produces tooling of all 
types and prototype parts, is a completely modern 
installation. Although considerable maintenance 
and a few emergency jobs are handled, no pro- 
duction work is done on this equipment. 


Tooling stations on a section of a fuselage assembly 
jig being established on a Pratt & Whitney 7- by 14- 
foot Keller machine. The special angle-plates extend 
the full travel of the machine. The top half of the pat- 
tern-holder can be manually positioned by lead-screws. 
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(Left) Generating the contour of a 
cam for a spiral template unit that 
is employed to control the heads 
of a Farnham spar mill in the ma- 
chining of spars for the DC-8 Jet- 
liner. The Kearney & Trecker verti- 
cal milling machine finishes the 
cam to the required contour by 
using a rotary table actuated by 
special gearing. 


(Right) Special Sundstrand milling 
machine equipped with universal 
overarm attachment being used 
for contour-milling an experi- 
mental part of intricate design 
typical of prototype parts that 
are turned out in an aircraft 
plant’s tool-room. 


(Left) Facing a die-shoe on one of a 
line of six Sidney lathes is repre- 
sentative of a large variety of tool- 
room jobs handled in this type of 
machine. The hydraulic headstock 
and speed selector enable fast 
speed changes to meet economical 
operating requirements. 
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(Right) Surface milling a DC-8 
window frame on a Cincinnati ver- 
tical milling machine. The part is 
precisely positioned at three points 
and voids under the part are packed 
with Hydrocal (plaster) which sets 
up quickly and prevents vibration 
during the operation. The long 
inch-scale on the table gives a 
visual check of longitudinal travel. 


(Left) Rolls for Yoder forming 
machines are ground on this 
Thompson surface grinder. Grit 
and metal particles are removed 
from the coolant by the Barnes- 
driL “Kleenall” filter at the right, 
thus enabling recirculation of 
clean coolant and avoiding wheel 
loading and abrasion from grit. 


(Right) The Electrolimit measuring 
system which is built into this Pratt 
& Whitney precision jig borer and .. 
the tilting rotary table facilitate the aes 
machining of many of the compli- 
cated parts for both guided missiles 
and DC-8 Jetliners within today’s 
close tolerances. 
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A New Approach to Carbide 


Boring Bit Angles 


GAYLORD G. THOMPSON 
Redwood City, Calif. 


MANUFACTURING concern made up a 

number of carbide-tipped forming tools, 
such as the one shown in Fig. 1, to perform facing 
and chamfering operations simultaneously on the 
part seen in Fig. 2. The mortality rate of these 
tools became excessive because the direction of 
the cutting stresses would fracture the carbide tip 
as shown at A (Fig. 1). Also, the opposing flow 
of the chips contributed to their short life. 

This problem was solved by using a combina- 
tion of standard carbide-tipped tools, as shown in 
Fig. 2. Production has been increased tremen- 
dously—and that at less cost! Previously, this op- 
eration was a bottleneck in the group of machines 
performing various operations on a missile com- 
ponent. Now, the standard carbide tools operate 
for days at a time without requiring attention. 

An important factor in the successful operation 
of this combination of tools is the boring bit. 


Fig. 1. Carbide-tipped tool 
for facing and chamfering 
would fracture, as seen at (A). 
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Often, the tool-bit slot in the boring-bar is located 
so that the cutting edge is above center. Unless 
the back-rake angle and the front-clearance 
angles are properly ground to compensate for 
off-center location of the boring bit in the bar, 
the carbide-tipped tool is headed for quick de- 
struction. Carbide tips demand designs that take 
advantage of their high compression qualities 
and, at the same time, eliminate or reduce tensile 
stresses. 

Examples of this type design are shown in 
Fig. 3. The four boring bits shown across the top 
are designed to bore, for example, holes 1 1/2 
inches in diameter. The end views of the boring- 
bars have been omitted for the sake of simplicity. 
It should be particularly noted that the back-rake 
(BR) angles are at right angles to lines tangent 
to the bores at the cutting points. However, the 
degree of the BR angles varies with the size of 


Fig. 2. Combination of standard carbide-tipped tools for 
boring, facing, and chamfering. Two of the tools replaced 


the special tool shown in Fig. 1. 


i bad 
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Fig. 3. Various carbide-tipped boring tools designed to reduce tensile stresses 
and take advantage of the high compressive strength of the carbide. 


the boring bit. This angle increases progressively 
from 12 degrees for a 5/16-inch square bit to 22 
degrees for a 5/8-inch square bit. 

If the BR angle were increased, this would be 
equivalent to creating a positive back rake, as on 
a turning tool. However, if the BR angle were 
decreased, the effect would be just the opposite, 
or similar to a negative back rake on a turning 
tool. 

At no time should the vertical height of the 
primary front-clearance exceed one-half that of 
the boring bit, and preferably should be less. This 
is illustrated more clearly by the two bits seen at 
the bottom in Fig. 3. Often, on light finishing 
cuts, the primary front clearance need not extend 
downward more than the thickness of the carbide 
tip. For heavy-duty boring, however, the primary 
front-clearance angles should be small to provide 
more rigid support underneath the carbide tip. 

Another machine tool company used a boring 
bit like the one shown at the upper right in Fig. 3. 
However, the back-rake angle was made approxi- 
mately 26 degrees instead of 22 degrees. This 
tool was used in a bar held in a lathe spindle to 
finish-bore turret holes, and all existing produc- 
tion records were broken. 

The accompanying table will serve as a guide 
in obtaining long tool life and high production 
from carbide boring bits. 


Recommended Angles for Carbide-Tipped Boring Bits 
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How to Mount Anti-Friction Bearings 
on Shafts and in Housings 


E. P. STAHL 


Product Engineering Department 
The Garlock Packing Co. 


B ALL and roller bearing retention has become 
more difficult and more important in many 
new applications. This is particularly true in the 
aviation industry where the prime objectives are 
weight reduction and simplified design and manu- 
facture. In addition to these factors, selection of 
bearing retention method is influenced by ease 
of installation, bearing removal provisions, and 
cost. 

In modern machine designs, there are five 
basic ways to retain bearings on shafts and in 
housings. These methods include bolting with 
bolts, lock-nuts, and similar counter parts; the 
use of snap-rings; staking, which includes both 
roller staking and point staking; ring swaging; 
and bonding or cementing. Staking, ring swaging, 
and cementing are used in the aircraft industry 
because of the space- and weight-saving features 
these methods provide. 

Thrust loads in all bearing mountings are 
either primary or secondary. A primary thrust 
load in bearing mounting practice is usually con- 
sidered one that is continuous or imposed. In 


Z 
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mounting a bearing for this type of load, the as- 
sociated parts have to be designed for safe and 
continuous operation of the involved machine. 
Thrust loads of a relatively light or intermittent 
nature are considered in the same general classi- 
fication—secondary. 

The details of bolted bearing mounted assem- 
blies can only be generalized, since a large num- 
ber of different constructions are used. Bearings 
used in automobiles and general industrial ma- 
chinery are commonly retained in their mounts 
by bolting. 

Typical horizontal ball-bearing mountings us- 
ing the bolted assembly method are illustrated in 
Fig. 1. These mountings use lock-nuts, bearing 
end-covers, and clamping washers for retaining 
the bearings. The fixed ball bearing shown at A 
is retained on the shaft by a lock-nut, and in the 
housing by a bearing end-cover or end- -cap. Unit 
type synthetic rubber seals complete the assem- 
bly. This is a popular type of mounting for fixed 
bearings when they are to be used on a hori- 
zontal shaft. 


rings utilizing bolts, 


lock-nut or clamping washer, and bearing end-covers for retention. 


The mounting at (A) is used with fixed bearings. 
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Fig. 2. Ball bearing is held both on shaft 
and in housing with snap-rings. The rings 
may or may not be re-used depending on 
the application of the bearing. — 


Mounting for a floating ball bearing located 
on the same shaft is illustrated at B. The bearing 
is held on the shaft with a lock-nut and in the 
housing, with a bearing end-cover. A sectional 
drawing at C shows a floating ball bearing 
mounted on a horizontal shaft similar to that at 
B. This bearing, however, is held in place by 
means of the clamping action of a washer bolted 
to the end of the shaft. The washer and the bolts 
accomplish the same results as the lock-nut in 
the mounting shown at A. Unit or lip type seals 
are also used in the two latter mountings to re- 
tain lubricant in the bearings and to exclude 
foreign matter. 

The bolted assembly illustrated at A in Fig. 1 
can take thrust loads in either direction, and 
where the differential movement or the end play 
of the outer ring within the housing is desirable, 
those at B and C rate high. Bearings in bolted 
assembly mountings are fairly easy to install and 
inspect. From the standpoints of design simplic- 
ity, weight, and cost, however, this method of 
retention is poor. 

Snap-rings are used to retain a ball bearing on 
a shaft and in a housing in the manner illustrated 
in Fig. 2. This method of mounting rates high in 
. ease of installation, in bearing service removal 
and replacement, and in adaptability to housing 
materials. Regarded as only fair when thrust 
loads, simplicity of design, and ease of inspection 
are considered, snap-rings rate poor for differen- 
tial movement and for cost saving. Although 
these rings have relatively high shear strength, 
they are limited to designs involving light or 
secondary thrust loads. This is due to the 
clearance or end play which inevitably exists be- 
cause the groove must be wider than the snap- 
ring to permit assembly. Clearance is increased 
by the accumulation of snap-ring, bearing, and 
groove tolerance. 


Fig. 3. Retention of bearing in housing is 
accomplished by point or roller staking. 
Special tools cause housing metal to flow 
over chamfered edge of outer race. 


When using the snap-ring method of retention, 
the shaft or housing diameter, groove diameter, 
groove width, distance of groove from shaft end 
or housing surface, and snap-ring dimensions all 
should be closely inspected. When used in gen- 
eral industrial assemblies, snap-rings are often 
re-used after removal. In some aircraft plants, 
however, the re-use of snap-rings is prohibited 
in order to minimize the possibility of employ- 
ing those that have been permanently deformed 
during either their original installation or re- 
moval for service operations. 

Bearings are often staked in housings used in 
aircraft mountings. Staking has the advantages 
of ease of installation, simplicity of design, no 
added weight, ease of inspection, and low cost. 
Also, the method rates as fair from the stand- 
point of thrust loads, differential movement, bear- 
ing service removal, replacement, and adaptabil- 
ity to housing materials. Bearings can be staked 
equally well in housings of wrought or cast alu- 
minum and magnesium. Steel housings, provided 
they are not hardened to an excessive degree, can 
also be staked. In this method, bearing housing 
metal is caused to flow over the outer ring or race 
(Fig. 3). Special tools designed and built for 
staking have rollers, ball points, or merely carbide 
projections with spherical ends. Staking has been 
a popular method of retaining bearings in air- 
craft mountings. 

When a bearing is replaced, the subsequent 
staking operation results in less metal flow over 
the outer bearing ring or race chamfer. This re- 
duces the amount of thrust the mounting can 
withstand. 

Ball staking is done with a special tool that 
has a projecting ball. Dents are formed when the 
tool is brought in contact with the surface of 
the bearing housing and static pressure is ap- 
plied. Such a tool is used to produce depressions 
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Fig. 4. Punch and collar guide 
are employed to force alumi- 
num ring over the chamfer on 


the outer bearing ring. When 
swaged in this manner, beor- 
ings are not easily removed. 


around the circumference of the housing bore 
and adjacent to the outside periphery of the bear- 
ing outer race. Spacing of the depressions can be 
varied to suit the size of the bearing and the 
operating conditions. Ball staking is limited to 
wrought aluminum and steel, and point staking 
is used primarily on steel housings for aircraft 
bearings. 

Ring swaging is also used on aircraft bearing 
mountings, but where thrust loads are more or 
less permanent. In this method, a soft aluminum- 
alloy ring is forced over the bearing chamfer and 
into the shaft or housing bore as illustrated in 
Fig. 4. Retention by ring swaging is good from 
the standpoints of ability to take thrust loads, 
differential movement; fair from the standpoints 
of simplicity of design and ease of inspection; 
and poor from the standpoints of ease of installa- 
tion, weight, and cost. 

Positive contact is assured between the alu- 
minum ring and the bearing, and the ring and 
the shaft or housing. This eliminates end play. 
However, the method has three inherent disad- 
vantages. The aluminum ring is difficult to re- 
move and a new one is required for each replace- 
ment. There is also a danger of cracking the 
housing when forcing the ring into the groove 
behind the bearing. 

Another method of retaining bearings some- 
times used in the arcraft industry is that of 
cementing or bonding. Cold thermosetting ce- 
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ment is applied to the outside diameter of the 
bearing before inserting it into a housing such 
as shown in Fig. 5. 

The entire bearing assembly is then cured 
at room temperature for six days. This method is 
reliable and efficient, provided quality control is 
exercised during manufacture and installation. 
Also the contacting surfaces of the bearing and 
housing should be chemically clean to insure a 
good bond. 

While good in weight saving and adaptability 
to housing material, cementing rates only fair 
when thrust loads, simplicity of design, and cost 
are considered. Also the method is poor in ease 
of installation, ease of inspection, and bearing 
service removal and replacement. Cementing is 
applicable to all wrought or cast aluminum, steel, 
and magnesium alloys. 

The bearing retention methods here illustrated 
and described do not cover all that are used in 
industrial and aircraft assemblies but they are 
the ones most commonly used. Choice of the best 
method of retention for a given application de- 
pends to a large degree upon the equipment in 
which the bearing is used and the conditions of 
operation. A method used successfully in one ma- 
chine may be a dismal failure in another. For this 
reason, the design engineer must use as much 
care and discretion in selecting bearing retention 
methods as he does in choosing the bearings 
themselves. 


Fig. 5. Cold thermosetting plastic 
cement can be used to bond a 
bearing to its housing. A period 
of several days is required to com- 
pletely cure the cement. 
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Milling 


HAROLD YOUNG 
Avro Aircraft Ltd. 
Toronto, Canada 


Versatile, gantry type skin mill at Avro Aircraft speeds output of integrally 


Minute 


stiffened skins and completely machined structural members. While this 
machine is tracer-controlled at present, it can be converted to tape control. 


NTEGRALLY stiffened skins and completely 

machined structural members are becoming 
increasingly necessary in planes designed for su- 
personic operation because such parts are much 
stronger and smoother than fabricated structures. 
In tooling up for the production of the super- 
sonic CF-105 “Arrow” plane, Avro Aircraft pur- 
chased a 200-ton skin-milling machine to make 
these parts. 

This gantry type skin mill, made by the 
Kearney & Trecker Corporation, Milwaukee, 
Wis., is extremely versatile. Equipped with a 
360-degree horizontal tracer control, as well as a 
rise-and-fall rail for vertical movements, the ma- 
chine is used to make prototype skins and for 
production runs on both straight and convergent, 
integral-rib members. Total rise-and-fall move- 
ment of the machine beam is 36 inches. 


Most skins are currently being machined from 
solid billets of 75S-T6 aluminum alloy, or rolled 
plate of the same material, that is stretcher stress- 
relieved, imparting a 2 per cent permanent set 
to minimize distortion during machining. How- 
ever, the machine is amply powered (50/100-hp 
motors on both heads) to permit possible future 
cutting of steel. 

A working surface 9 feet wide by 28 feet long 
is provided on the skin mill table, seen at the 
right in the heading illustration. Alongside the 
work-table, at the left, is a separate table on 
which the templates are placed. Meehanite cast- 
ings with steel inserts are used for the rise-and- 
fall templates, while aluminum and steel are em- 
ployed for 360-degree tracer masters. 

Both tables are stationary while the beam 
carrying the tracer and cutter-heads moves over 
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them. The advantage of this gantry design is the 
saving in floor space and the fact that the full 
surface of the work-table can be utilized. 

The work-table is equipped with a universal 
vacuum chuck that can be tilted up or down 2 
degrees in a vertical plane and swiveled 10 de- 
grees about a centrally located ball pivot to per- 
mit milling compound tapers and converging 
stringers. Two spindle heads are carried on the 
machine beam for either horizontal or vertical 
milling. The vertical head has provision for tilt- 


Fig. 1. Tracer unit on the skin mill seen in the heading 
illustration is mounted on an extension of the machine 
beam and operates under only 8 ounces of pressure. 


ing the spindle in two directions. Both heads are 
dual speed, capable of delivering 50 hp at 1800 
rpm and 100 hp at 3600 rpm. 

Mounted on an extension of the machine beam 
is the tracer unit, Fig. 1. The stylus, under 8 
ounces of pressure, is guided by the operator 
along the contours of the templates. Movements 
are electronically transmitted to the traveling 
head and cutter of the skin mill. A mechanism is 
provided for indexing the horizontal cutter across 
the beam while the stylus is being indexed 
simultaneously over the template table in a direct 
ratio. This is accomplished automatically, so that 
upon the completion of one cut, both the cutter 
and stylus are moved into position for the next 
cut. The tooling bar for indexing is equipped 
with pins to permit repetitive location within 
0.0002 inch. 

At present, the horizontal milling head, Fig. 2, 
is used for the greater portion of metal removal 
on each panel. The basic, infinitely variable feed 
rate of the gantry beam is 30 inches per minute. 
However, on straight-through, channel section 
cuts, with rise-and-fall tracer control, feed rates 
up to 100 inches per minute are possible. For 
conventional milling cuts, longitudinal and cross- 
feed rates up to 100 inches per minute are used. 
Rapid traverse for positioning can be carried out 
at 240 inches per minute in either direction. 

In producing a typical skin panel, a 3200- 
pound aluminum plate (5 feet wide by 20 feet 
long and 2 inches thick) is reduced to a 290- 
pound finished part (having an average thick- 
ness of only 0.140 inch) in sixteen hours, floor- 


Fig. 2. Horizontal head of skin 
mill equipped with 14-inch di- 
ameter cutter having inserted, 
carbide-tipped teeth. Cutters ro- 
tate at 1800 rpm with 50 hp and 


at 3600 rpm with 100 hp. 
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to-floor time. Actual cutting time to mill out 
more than 90 per cent of the original weight in 
chips is only about three and one-half hours. To 
keep the machine from burying itself in chips, 
screw type conveyors are provided along both 
sides of the work-table to feed the chips into a 
chip conveyor belt running the length of the 
milling shop. This belt, serving several machines, 
feeds into mobile scrap bins. Mist coolant is ap- 
plied to the cutter during light cuts, and a flood 
system providing 75 gallons of coolant per min- 
ute is used for heavier cuts. 

Some idea of the speed with which metal is 
removed on this machine can be gained from 
one example of a horizontal milling cut. The 
width of cut is 2 1/2 inches; depth of cut, 1 1/2 
inches; speed of the 14-inch diameter cutter, 
3600 rpm; and feed rate, 100 inches per minute. 
This results in a metal-removal rate of 375 cubic 


inches per minute. Small end-mills are made 
from high-speed steel while the larger cutters 
are of the carbide insert type with a 20-degree 
helix angle. 

An unusual design feature of the machine is 
the use of easily replaceable, stainless-steel strip 
ways that ride in plastic inserts on the beds and 
gantry shoes. To replace the ways, it is only nec- 
essary to jack up the gantry, pull the slipper pads, 
and slip in the hardened, stainless-steel strip. 

Automatic safety devices on the skin mill in- 
clude an arrangement for stopping and retracting 
the cutters if the vacuum holding the work on 
the table drops below a pre-set amount. Also, the 
cutter will retract and stop if it begins to over- 
heat. The machine is so designed that it can be 
converted to General Electric numerical tape 
control which would make the tracer and tem- 
plates unnecessary. 


Productivity of Engineers 
Stressed in Survey 


A survey, conducted at the annual meeting of 
the American Society of Mechanical Engineers 
in New York last November and recently tabu- 
lated, indicates that the majority of the engi- 
neers who responded think that industry should 
put more emphasis on increasing the productivity 
of engineers already employed. This would be 
in addition to continuing efforts to increase the 
number of students graduated by engineering 
colleges each year. 

In response to the question, “What measures 
do you think should be taken to end the short- 
age?” 65 per cent of the answers suggested 
changes in current industrial practices. In the 
order of frequency these steps dealt with: 

1. Providing engineers employed in industry 

with more technical assistants and clerical 
help, thereby freeing professional men for 
more creative work—31 per cent. 
Increasing salaries to make the profession 
more attractive to youngsters and to quali- 
fied engineers who have been lured to other 
fields by higher pay—21 per cent. 

3. Improving the recognition and prestige ac- 
corded to engineers for their contributions to 
the economy—12.5 per cent. 

Tabulations were based on a total of 880 men 
who said that they hold a degree in engineering. 
An additional 130 who did not claim an engineer- 
ing degree were tabulated separately. 
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Electronic Thickness Gage for 
Paint and Metal Coatings 


A quality control instrument that can measure 
as little as one ten-thousandth of an inch of paint 
film, electroplating, or metal overlay has been 
developed by General Motors research staff. The 
new device, called Laminagage, is used for non- 
destructive and high-rate testing of production 
items. No special training is needed to operate 
the instrument. In addition, it is portable and 
can be plugged into any 110-volt outlet. 

The Laminagage consists of a small metal cabi- 
net containing electronic equipment and a prob- 
ing coil connected by a coaxial cable. When the 
probing coil is brought into contact with the part 
under test—such as a bearing, a rod, or a piston 
pin—the thickness of the paint film or plating 
overlay on the part instantly registers on a dial. 

Utilizing the principle that the distribution of 
an alternating electric current in a conducting 
material decreases as it penetrates the surface 
and that the rate at which the current decreases 
depends partially on the frequency of the alter- 
nating current, the Laminagage sweeps through 
a fixed range of frenquencies and locates the fre- 
quency at which the magnitude of the current 
reaches a fixed value. This frequency is related to 
the thickness of the copper layer. The instrument 
has been used successfully to measure thickness 
of paint on aluminum, nickel electroplate on steel, 
copper electroplate on steel, and babbit bearing 
overlay on bronze. 
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J. L. WILLIAMSON 


Chief of Research 
Fellows Gear Shaper Co. 
Springfield, Vt. 


Tables Simplify Calculation of 


Gear-Testing Center Distances 


T HE practice of inspecting gears by rolling 
them in tight mesh with a master gear has 
been in use for many years. As the demand for 
greater accuracy increases, the value of this test 
is becoming more widely recognized. The 
method is sound in principle and easy to use, but 
there is still some misconception about the tol- 
erances necessary for master gears. 

Tooth spacing, concentricity, and involute pro- 
file should be held to the closest tolerances prac- 
ticable. It is not so important, however, to control 
size to the same degree of accuracy. Flexibility 
of the involute system permits a center-distance 
variation without affecting the precision of the 
test. Objections to a deviation from the nominal 
dimensions of a master gear arise only when it 
is used to determine or check the size of the prod- 
uct. There appear to be two main objections in 
such cases: one by those to whom the word mas- 
ter not only implies but must mean perfection, 
and the other by those who find present methods 
of calculating center distance from arc tooth 
thicknesses involved and time consuming. 

Requirements for accuracy have become more 
and more exacting, and as a result the tolerances 
on tooth spacing, concentricity, and profile have 
been reduced to a minimum. When exact size is 
also specified, the toolmaker’s problem of meeting 
all these close tolerances concurrently becomes 
an almost impossible one. 

Nevertheless, a reasonable tolerance on master 
gear size, coupled with proper design, obviates 
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this difficulty to a great extent and in no way af- 
fects the result of the final inspection. This leaves 
only the problem of calculating (from specified 
are tooth thicknesses of both master and work) 
the correct center distance at which to set the 
inspection instrument when checking the size of 
production gears. In the heading illustration, an 
inspector is setting the center distance on a Fel- 
lows fine-pitch gear-checking machine. 

A simple method for computing this testing 
center distance has been developed by the Fel- 
lows Gear Shaper Co., Springfield, Vt. From 
formulas based on fundamental relationships, the 
difference between the involute functions of the 
nominal pressure angle and the active pressure 
angle is first calculated. Then, the numerical 
value for the ratio of the cosine of the nominal 
pressure angle to the cosine of the pressure angle 
at meshing position is found by referring to a 
table. The proper center distance at which to 
check the size of production gears is equal to this 
ratio multiplied by the nominal center distance. 

The difference d between the involute func- 
tions of the nominal pressure angle and the active 
pressure angle can be readily calculated by divid- 
ing the difference D between the sum of the 
given arc tooth thicknesses and the circular pitch 
by twice the nominal center distance. To find the 
nominal center distance C, the sum of the num- 
ber of teeth Nw in the work gear and the number 
of teeth Na in the master gear is divided by two 
times the diametral pitch P. These relations, ex- 


‘ 


and 


A set of tables covering involute function dif- 
ferences and corresponding cosine ratios for 
pressure angles from 13 degrees to 24 degrees by 
0.1-degree increments has been compiled and is 
available on request to the company. The accom- 
panying table is for pressure angles of 14 1/2 
and 20 degrees. In each case, the first column is 
a tabulation of involute function differences and 
the second, the corresponding cosine ratios. 

It will be noted that the values in the lower 
part of the first column are preceded by minus 
signs. This section of the table is to be used if the 
testing center distance is greater than the nomi- 
nal center distance. The upper section is used if 
the testing center distance is less than the nomi- 
nal center distance. 

When checking external gears, if the arc tooth 
thickness of the master gear plus the are tooth 


Table of Involute Function Differences d and 
Cosine Ratios for Gears Having Pressure 
Angles of 14 1/2 and 20 Degrees 


14 1/2 Degrees | 20 Degrees 
| | 
| Involute | | Involute 
Function Cosine Function | Cosine 
| Difference d | Ratio Difference d | Ratio 
0,0015694 0.993614 | 0.0031949 | 0.990899 
0.0014757 | 0.994016 | 0.0029984 | 0.991479 
00013804 | 0.994421 | 0.0027996 0.992063 
0,0012836 | 0.994830 | 0.0025985 | 0.992651 
| 0,0011854 | 0.995242 | 0.0023951 | 0.993243 
0.0010855 | 0.995658 | 0.0021893 0.993838 
| 0.0009842 | 0.996077 , 0.0019812 0.994437 
| 0,0008812 | 0.996499 | 0.0017707 0.995040 
0.0007767 | 0.996925 | 0.0015579 0.995647 
0.0006706 0.997354 0.0013427 0.996257 
| 0.0005629 | 0.9977 | 0.0011250 0.996872 
| 0.0004536 | 0.998222 | 0.0009049 0.997490 
|  ©.0003427 0.998661 | 0.0006824 | 0.998111 
|  0.0002301 | 0.999104 0.0004574 | 0.998737 
| 0.0001159 | 0.999550 0.0002300 0.999367 
| 0,0000000 | 1.000000 0.0000000 1.000000 
| —0.0001176 | 1.000453 | —0.0002324 1.000637 
| —0.0002368 | 1.000910 | —0.0004674 1.001278 
| —0.0003578 1.001370 | —0,0007050 1.001923 
 —0,0004805 | 1.001833 | —0.0009451 | 1.002572 
| —0.0006049 | 1.002300 | —0.0011877 | 1.003225 
| —0,0007311 | 1.002771 | —0.0014330 1.003881 
| —0.0008591 | 1.003245 | 0.016809 
| —0.0009888 | 1.003722 | —0.0019314 | 1.005206 
| —0,0011203 | 1.004203 | —0.0021846 | 1.005874 
—0.0012536 | 1.004688 | —0.0024404 | 1.006547 
| —0.0013888 | 1.005176 | —0.0026989 | 1.007223 
| —0.0015258 | 1.005667 | —0.0029602 1.007904 
—0.0016646 | 1.006162 | —0,0032241 | 1.008588 
—0,0018053 | 1.006661 | —0.0034908 | 1.009276 


thickness of the gear to be tested is less than the 
circular pitch, the testing center distance will be 
less than the nominal center distance and the up- 
per portion of the table should be used. With 
internal production gears, however, if the sum of 
the arc tooth thicknesses is less than the circular 
pitch, the testing center distance will be greater 
than the nominal center distance and the lower 
portion of the table should be used. 

The use of the tables is demonstrated by this 
example: Find the maximum and minimum test- 
ing center distances for a seventy-tooth, 100-pitch 
gear with a 20-degree pressure angle and having 
an arc tooth thickness of 0.0144 to 0.0154 inch. A 
thirty-tooth master gear with an arc tooth thick- 
ness of 0.0157 inch is to be used. 


C= = 0.5000 inch 
Circular pitch = ear = 0.031416 inch 


Addition of arc tooth thicknesses: 


0.0157 + 0.0144 = 0.0301 inch 
for the minimum center distance, and 

0.0157 + 0.0154 = 0.0311 inch 
for the maximum center distance. 

The circular pitch minus the sum of the arc 
tooth thicknesses all divided by two times the 
nominal center distance equals the value to be 
found in the first column of the table. 


0.031416 — 0.0301 
0.500 


for the minimum center distance, and 


0.031416 — 0.0311 
2 >< 0.500 


for the maximum center distance. 

Since the sum of the arc tooth thicknesses is 
less than the circular pitch, the gears will mesh on 
a center distance less than the nominal, and the 
upper portion of the table will be used. 

By referring to the table for a 20-degree pres- 
sure angle, it will be noted that there is a value 
of 0.0013427 in the first column and the corre- 
sponding cosine ratio in the second column is 
0.996257. This cosine ratio multiplied by the 
nominal center distance of 0.500 inch equals 
0.49813 inch, which is the minimum center dis- 
tance for testing if the table is not interpolated. 
Interpolation results in a cosine ratio of 0.996362 
and a minimum testing center distance of 
0.49818 inch. 

For the maximum testing center distance, the 
nearest value in the first column is 0.000230 and 
the cosine ratio is 0.999367 which gives a center 
distance of 0.49968 inch. Interpolation of the 
table results in a difference of only 0.00012 inch. 


== 0.001316 


0.000316 
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Carbide-Tipped Tools 
Speed Drilling of 
Gun-Barrels 


Production increases of up to 200 per cent have 
been attained by means of improved gun- 
drilling techniques. By using carbide-tipped 
tools, high-pressure coolant, faster feeds and 
speeds, and increased horsepower, it has been 
possible to maintain closer tolerances and pro- 
duce smoother finishes with longer tool life, 
less scrap, and reduced manufacturing costs. 


SWAN ESBORN, Chief Engineer 


O. F. Mossberg & Sons, Inc. 
New Haven, Conn. 


UN-DRILLING techniques have undergone 

considerable improvement since they were 
first developed for cutting deep holes in gun and 
rifle barrels. Originally, drill tips were simply 
made with a single cutting edge and provided 
with suitable guiding surfaces to cut deep, 
straight holes. Then, the addition of a hollow 
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drill shank for the supply of cutting fluid under 
sufficient pressure to flush out the chips made it 
possible to drill a deep hole without periodically 
backing out the tool to remove the chips. 

With the introduction of carbide cutting tips, 
a tremendous increase in cutting speeds and 
feeds was possible. Another major change has 
been the introduction of tool rotation. Early gun 
drills were always non-rotating and fed into a 
rotating work-piece. By the addition of a rotary, 
fluid-transfer gland to supply coolant to the 
rotating drill, it was found that parts of prac- 
tically any size or shape could be drilled on a 
wide variety of standard production machines 
having sufficient power. 

Such advancements in drilling methods led to 
the process being applied to numerous other 
jobs in aircraft, automotive, farm equipment, 
machine tool, and other metalworking indus- 
tries. Gun-drilling techniques are no longer con- 
fined to deep holes. In many instances, the tools 
are used for shallow holes because the accuracy 


Fig. 1. (Above) Setup on a dual-spindle horizontal ma- 
chine for drilling two gun-barrels simultaneously. Ma- 
chine is equipped with a 7 1/2-hp motor. 


Fig. 2. (Left) Gun drills consist of a carbide cutting tip 
soldered to a tubular fluted shank and a driver that is 
held in the spindle or a stationary holder. 


AY 
ie 
| 
“ _ 
| 
| 


of location, maintained straighteners and smooth 
surfaces have reduced the need for secondary 
sizing operations. 

Gun-drilling is also still being used by its 
originators—the manufacturers of firearms. The 
only differences are that it is being used for 
other parts—such as different firing mechanism 
components—as well as gun-barrels and with 
tremendous increase in production. Also, closer 
tolerances are being maintained, less scrap pro- 
duced, longer tool life obtained, and manufac- 
turing costs reduced. 

At O. F. Mossberg & Sons—a major firearms 
manufacturer—shotgun barrels, receivers, and 
bolts are drilled on a Pratt & Whitney two-spin- 
dle, horizontal drilling machine, Fig. 1. This 
machine has been completely reworked to im- 
prove the accuracy, and the power was increased 
by substituting a 7 1/2-hp motor for the original 
1-hp unit supplied with the machine. With these 
changes and the use of carbide-tipped gun drills 
made by the Eldorado Tool & Mfg. Corporation, 
production increases of approximately 100 per 
cent on 7/8-inch diameter holes and up to 200 
per cent on 3/8-inch diameter holes have been 
obtained. 

Savings in tool costs have amounted to more 
than twice the investment in new tools. Also, 
scrap parts produced now are considerably less 
than 1 per cent, and the need for straightening 
of the gun-barrels has been reduced to a mini- 
mum. With previous drilling methods on under- 
powered equipment, the tool could only be fed 
at the rate of 2 to 2 1/2 inches per minute into 
the gun-barrel. Now, a feed rate of 6 inches per 
minute or more is used. Surface speeds have been 


Fig. 3. Close-up view of gun 
drill about to enter box for 
collecting chips produced dur- 
ing the operation. 


increased from 200 to 550 feet per minute, and 
smoother surfaces are obtained—a finish of 32 
micro-inches being produced consistently. 

Typical gun drills used for these operations 
are shown in Fig. 2. The drills consist of a car- 
bide cutting tip soldered to a tubular fluted 
shank and a driver. Tips of the single-flute tools 
are shaped to cut on only one side of the hole. 
A wear surface for supporting the cutting edge 
rides on the wall of the hole behind the cutting 
edge or in a very accurately sized bushing to 
start the hole. A thin film of cutting oil separates 
the wear surface from the work or bushing to 
prevent rubbing and galling. The entire drill is 
slightly tapered about 0.0006 inch per inch to re- 
duce rubbing in the hole. An oil-hole passes 
through the tip to permit coolant to be delivered 
to the cutting edge. 

A bushing is provided for starting the drill 
into the work-piece. The bushing bores are made 
about 0.0002 inch larger than the drill diameters 
and are discarded when they wear beyond 
0.0005 inch over size. 

Sulphurized fatty oil of light viscosity is used 
as the cutting fluid at Mossberg. While the cool- 
ant is currently being supplied to the drills under 
a pressure of about 300 psi, research tests have 
proved that increased pressure will improve drill 
performance. Also, maintaining the oil at an 
even temperature, which is not done at present, 
will permit holding closer tolerances. Filtering, 
or the use of centrifugal or magnetic separators, 
is essential to remove fine particles before recir- 
culating the oil. 

With previous methods of gun-drilling, the 
tools had to be resharpened after cutting only 
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Fig. 4. Group of rifle barrels that have been drilled 
are ready for secondary operations and assembly. 


six to eight gun-barrels. Now, 150 work-pieces 
or more can be completed before sharpening is 
necessary. Gun drills are sharpened with a 220- 
grit diamond wheel, using an adjustable-angle 
fixture to carefully control the drill angles. 

Gun drills can usually be resharpened several 
times before a complete regrinding of the nose 
is necessary. In many cases, only the outer angle 
of the drill tip has to be touched up by grinding 
off a few thousandths of an inch. If too much 
material has to be ground from the outer angle 
surface, the location of the point of the tool 
would be transferred beyond the established 
tolerance. Then it becomes necessary to grind 
the inner angle and the oil clearances. 

The determining factor for resharpening is the 
width of the wear-land, and the amount of ma- 
terial to be ground off depends on the damage 
to be removed at the outer corner of the outer 
angle. Gun drills can be resharpened until there 
is practically no carbide left. 


Fatigue Testing Machine 
for Spring Wire 


A recently constructed machine for fatigue- 
testing small-diameter wire is proving very use- 
ful in studies of spring materials at the National 
Bureau of Standards. Developed by J. A. Bennett 
and H. C. Burnett of the Bureau’s mechanical 
metallurgy laboratory, the machine stresses the 
straight wire sample in reversed torsion, simulat- 
ing the stresses in a coiled spring under fluctuat- 
ing tension or compression load. Results obtained 
with straight wire in this way show good corre- 
lation with the results of fatigue tests on 
compression springs coiled from similar wire. 

The machine consists essentially of two aligned 
grip heads that hold the wire specimen while 
they oscillate individually through an angle of 
about 120 degrees. The amplitude of deflection 
in the specimen is set by means of an adjustable 
coupling that shifts the phase relation between 
the oscillating grips. The torsional strain for 
various settings of the adjustable coupling is de- 
termined by means of a clip-on dial-and-pointer 
combination. The number of oscillations at fail- 
ure is then given by a counter which is driven 
through a reducing gear assembly attached di- 
rectly to the motor shaft. 
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Iron Powder Industry Continues 
Rapid Growth 


Iron powder usage continued its phenomenal 
growth in 1956, according to statistics compiled 
by the Metal Powder Association. An all-time 
high of 32,500 tons of iron powder was shipped 
during that year. Comparing this to the 2000 
tons shipped in 1946 gives evidence of the rapid 
growth of the American powder metallurgy in- 
dustry in a single decade. 

These statistics are based on reports from all 
iron powder producers and importers, including 
shipments of domestic and Canadian iron pow- 
der as well as imported powders. They cover 
powders made by hydrogen reduction of iron 
ores or mill scale, electrolytic deposition, reduc- 
tion of iron carbonyl, direct chemical reduction 
of ore, and atomization of molten metal. 

During 1956 about 14,000 tons of iron powder 
went into the manufacture of structural parts 
such as cams, gears, and other machined parts; 
about 145 tons went into metallic friction mate- 
rials such as brake linings and clutch facings; 
about 1000 tons were used for electronic and 
magnetic applications; with the balance going 
into coated electrodes for welding, and also into 
pharmaceuticals and chemical catalysts. 
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Wise Machine Design 


Speeds SAGE Project 


HYMAN LACOFF, President 


Mechanical Development Corporation, Flushing, N. Y. 
and 


SHERWOOD B. MENKES 
Assistant Professor of Mechanical Engineering 
The City College of New York 


OUR small air spindles and a work-indexing 

slide are the heart of a custom-made machine 
tool doing a precision drilling and reaming job 
on hard copper bus-bars. These bars are rectan- 
gular in cross-section, 3/8 by 3/16 inch, and ap- 
proximately 5 feet long. They are components of 
computers being manufactured at the Kingston, 


N. Y., plant of the International Business Ma- 
chines Corporation for the United States Air 
Force's SAGE (Semi-Automatic Ground Environ- 
ment) project, an air warning and defense 
system. 

A drawing of one of the bars appears in Fig. 1. 
The operations performed on the machine con- 


Fig. 1. This work-piece requires drilling and taper-reaming of a series of small 
holes. In each pair of holes the tapers run in opposite directions. 


}} 
Secrion A-A 


0.0364'20.002 diam. Taper Per Inch 
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sist of drilling and taper-reaming forty holes 
which serve as sockets for solderless terminals. 
Holes are grouped in pairs, tapering in opposite 
directions in each pair. Center distances are 3/16 
inch within each pair, and 2 3/4 inches between 
pairs. Since friction is depended on to maintain 
contact with the terminals, hole size and taper 
are fairly close, as can be seen from the specifica- 
tions on the enlarged section A-A of the drawing. 

The Mechanical Development Corporation, 
Flushing, N. Y., designed and assembled the spe- 
cial equipment involved (Fig. 2) and has been 
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Fig. 2. The equipment 

is built around commer- 

cially available compo- 

nents. Two vertical cyl- 

inders in front of the 

operator actuate clamp- 
ing rollers. 


Fig. 3. Bus-bar (A) and slide (B) 
index as a unit over table (G). 
Actions of cylinders (F), (J), and 
(L) are electrically interlocked. 
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Fig. 4. The slide near 
the extreme end of its 
travel. It has just been 
loaded with a bus-bar 
and is seen here as it in- 
dexes to the two drilling 
stations. 


supplying the bus-bars at low unit cost. These 
features are significant: no bulky jig required; no 
loading between drilling and reaming; simul- 
taneous operation on four holes; automatic cy- 
cling and indexing; close control of reamed hole; 
automatic drill retractions; and use of standard 
control components. 

Since the reamers have to operate from both 
sides of the work because of the opposing direc- 
tions of taper, the air spindles are arranged hori- 
zontally, as can be seen in the heading illustra- 
tion. There are two spindles on each side of the 
machine center line. The work indexes from left 
to right, with the first spindle on each side drill- 
ing the hole. 

Simultaneously, the other two spindles, posi- 
tioned 2 3/4 inches away, taper-ream the holes 
drilled in the previous index. An important ad- 
vantage of this spindle arrangement is that holes 
are drilled in the same direction in which they 
later are reamed. This prolongs reamer life, since 
it keeps the reamer from initial contact with the 
burr that remains where the drill emerges from 
the metal. 

Air spindles are standard Bellows-Locke units. 
Each drill-reamer combination is belt-driven from 
a common 1/2 hp. motor; the drill at 2900 rpm, 
and the reamer at 1800 rpm. Timers in the elec- 
trical circuit make the drills retract automatically 
at intervals during the feed stroke for chip clear- 
ance necessary because the hole length is four 
times its diameter. Other timers produce a mo- 
mentary dwell of the reamers when they are fully 
advanced to size the hole accurately. 

Provisions for supporting, indexing, and clamp- 
ing the work are explained by the isometric 
drawing, Fig. 3. Bus-bar A is nested in slide B, 
the visible portion of which is an inverted T 


shape in cross-section. Milled areas C register 
with the drilling and reaming positions, giving 
the tools access to the work surfaces. 

The slide is formed along its bottom into 
ratchet teeth D having a pitch of 2 3/4 inches. In 
each index, pawl E, driven by air cylinder F, 
advances the slide one pitch distance over ma- 
chine table G. Immediately, positive positioning 
pin H, driven by air cylinder J, rises and engages 
one of a series of detent holes K drilled on 2 3/4- 
inch centers in the slide bottom. 

Once the pin is in the appropriate hole, air 
cylinder L forces roller M down, securing the 
bus-bar in the slide for the machining. ( Actually, 
there are two of these clamping devices, one 
between the drilling spindles and one between 
the reaming spindles, as can be seen in the head- 
ing illustration.) Upon completion of the drilling 
and reaming, the air spindles retract, clamping 
pressure is released, the pin drops out of its de- 
tent hole, and air cylinder F again advances the 
slide one pitch distance. All of these movements 
are performed automatically. 

An elaborate interlocking control circuit is su- 
perimposed on the entire structure. This circuit 
prevents the work from indexing until both drill- 
ing and reaming are completed and the spindles 
are retracted. Two essential subsidiary control 
patterns are also provided. One of these prevents 
the reamer spindles from operating when the first 
pair of holes in the bus-bar is being drilled, since 
there are no holes to be reamed. The other pat- 
tern eliminates the operation of the drill spindles 
when the final pair of holes is being reamed. 

Another view of the machine, Fig. 4, shows 
the work and slide approaching the drilling sta- 
tions. Jigs fixed at the stations keep the twist 
drills from deflecting. 
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Washing-Machine Tubs Slip- 


Coated Automatically 


Labor on washing-machine tub dipping is reduced by 60 per cent and a 
coating of uniform thickness obtained by mechanically rotating tubs 
slowly on a spider and jarring them intermittently to remove excess slip. 


JOHN H. BAUER, Manufacturing Engineer 


Clyde Division, Whirlpool-Seeger Corporation 
Clyde, Ohio 


7 UBS for Sears-Kenmore and RCA Whirlpool 
home laundry washing machines are major 
production items at Whirlpool-Seeger Corpora- 
tion, Clyde, Ohio. These tubs are fabricated from 
sheet steel and then washed, pickled, and coated 
with a high grade of vitreous enamel, inside and 
outside. 

As a first step in the enameling process, a 
ground coat of slip must be applied smoothly and 
uniformly. This slip consists of finely ground 
silicious material suspended in water. Although 
this coating is applied by dipping, it is impor- 
tant that runs and sags be avoided. 

For many years, dipping was done by hand, 
a tiring procedure that not only required skill 
but was also difficult to control. Subsequent to 
hand-dipping, the tubs were hung from an over- 
head chain and turned by hand to avoid runs 
and sags. Unless extreme care was exercised, un- 
desirable marks were left by this handling. 

To expedite processing, reduce labor, and at 
the same time improve the quality of the ground 
coat, the mechanical setup here illustrated has 
been installed and is in successful use. Each tub 


is first loaded on a special spider-like carrier, 
shown in Fig. 1, and is advanced around a loop 
track. A portion of the carrier projects through a 
central hole in the bottom of the tub and is ex- 
panded to grip the work at the hole. This action 
is initiated by a cam on the track. Also, conical 
points are brought to bear on the under side of 
the tub bottom where minor marks in the finish 
can be tolerated. 

Further along the track, the gear at the inner 
end of the carrier engages a rack and begins to 
rotate the tub slowly. This motion continues dur- 
ing dipping and during the partial drying that 
takes place before the coated tub is ready for re- 
moval from the machine. 

Just after the tub starts to rotate, it dips into 
the tank containing the slip (Fig. 1). Cams along 
the track cause the tub to lower for immersion, 
to lift in passing above the end of the dip tank 
and, finally, to lower to the inclined position 
shown in Figs. 2 and 3. 

In the inclined position, excess slip drains off 
all the coated surfaces, leaving the thin coating 
desired. Drip is collected and returned to the 


Fig. 1. Washing-machine tubs 

are hand-loaded on a spider 

of a loop conveyor. A gear at 

the inner end of the carrier 

engages a rack that causes 

the tub to rotate until it 
is unloaded. 
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Fig. 2. The rotating tubs com- 
ing from the tank (left) are 
tilted downward to drain off 
excess slip. Intermittent shak- 
ing jars off any drops that 
may have formed. 


mixing room for reblending and re-use. During 
the drip period, the tubs are jarred or shaken so 
that any drops of slip formed in draining will fall 
off and not produce sags. Continued rotation 
helps to avoid runs and also to minimize varia- 
tions in coating thickness. 

It is noteworthy that the tubs are not touched 
by hand after they are put onto the spiders. 
Hooks that are used to unload the tubs pass 
through small holes in the rim where no notice- 
able blemishes are left. At a station near the end 
of the second leg of the conveyor loop, the spider 
is released from the tub. It is then lifted off and 
hung from a hook on an overhead chain conveyor 
with the open side sloping upward (Fig. 3). 

By this time, however, the slip has dried 
enough to avoid running on the coated surfaces. 
When on this chain, the tub is carried first 


Fig. 3. At rear of conveyor 

loop, the spider unlocks auto- 

matically. A hook is used to 

transfer the coated tub to a 

chain conveyor for traverse 

through a drying oven and a 
firing furnace. 
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through a drying oven and then through a con- 
tinuous firing furnace. In the latter, the dry slip 
is heated to a temperature high enough to melt 
and fuse the vitreous particles. This forms, in 
effect, a coating of glass. When the tubs emerge 
from the furnace, they are somewhat cooled and 
are blue-black in color. After more cooling, a slip 
of different composition is applied. This is then 
fired to produce the final white finishing coat of 
vitreous enamel. 

In applying the ground coat with the conveyor 
setup here illustrated, only two men are needed— 
one for loading and one for unloading. When dip- 
ping was done by hand, five men were required. 
Thus, with the production rate the same as be- 
fore, labor has been reduced by 60 per cent. In 
addition, a superior coating is obtained and less 
rework is required. 
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F. W. SMERZ, Engineer 


Western Electric Co., Inc. 
Chicago, Ill. 


End-Milling from a Screw-Machine Turret 


PECIAL tooling carried in the turret of a 

screw machine is used for an unusual end- 
milling operation at Western Electric's Haw- 
thorne plant in Chicago. The work-piece in- 
volved, Fig. 1, is an eight-tooth star-wheel shape 
known as a message-register pinion. It is brought 
to the machine, a Brown & Sharpe OOG auto- 
matic, as an extruded bar. Milling consists of re- 
moving metal at four alternate teeth, indicated 
by the shaded areas in the drawing. 

The tooling principle utilizes the spindle drive 
of the machine to power milling heads carried in 
the turret, as seen in the heading illustration. Be- 
cause of the small size of the part, it was imprac- 
tical to group the four end-mills required in a 
single head. Instead, two heads, each carrying 
two end-mills, are mounted in separate turret sta- 
tions. The cutters in each head are at diametri- 
cally opposite points, and the heads work in 
sequence. When operative, a carrier-spindle in 
each head revolves in unison with the machine 
spindle and, in turn, causes the cutters in the 
head to revolve on their own centers. 

Design details are brought out in Fig. 2. Car- 
rier-spindle A, when driven from the machine 
spindle, serves to revolve the two cutter-spindles 
B (only one is shown) through the engagement 
of pinions C on the cutter-spindles with station- 
ary internal gear D. Drive from the machine spin- 
dle to the carrier-spindle is transmitted by two 
spring plunger driving pins E. These pins extend 
from the carrier-spindle and register against driv- 
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ing lugs F, which are shaped like clutch teeth on 
chuck cap G of the machine spindle. 

This arrangement also locates the cutter spin- 
dles angularly in relation to the teeth of the pin- 
ion stock from which the parts are made, the 
chuck cap being feathered to the chuck by key 
H, and the chuck to the pinion stock by pins J. 
The two milling heads differ in the angular posi- 
tioning of their cutter-spindles, so as to locate all 
four cuts correctly in relation to the pinion teeth. 

Angular position is important. The cutters K 
have to clear adjacent pinion teeth, so are neces- 
sarily small. To preserve accuracy and extend 
wear life, the driving lugs are formed in a car- 
bide ring L brazed into the chuck cap. 


Fig. 1. The shaded areas indicate the pinion 
surfaces end-milled by the tooling. 
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Chipping of the driving-lug corners is averted 
by running the machine spindle backward until 
the turret has advanced the milling head fully on 
the lead-cam rise. When the spindle is then run 
slowly forward, the driving pins contact the faces 
of the driving lugs to full depth. There is no shock 
condition, as would exist were the spindle run- 
ning forward at high speed during the engage- 
ment of the pins with the lugs. 

Within the head each cutter spindle is pro- 
vided with a pair of replaceable carbide plain ra- 
dial bearings M and a miniature pivot bearing N 
for end thrust. A built-up construction is used for 
the carrier-spindle to permit its assembly through 
and on both sides of the internal gear contained 
in the case. This construction is required because 
the miniature bearings, although small in diam- 


This year, students are preparing for engineer- 
ing careers in greater numbers than at any pe- 
riod since 1948. Nearly 243,000 were studying 
engineering in accredited colleges last fall, ac- 
cording to figures compiled by the United States 
Office of Education and the American Society 
for Engineering Education. The total is almost 
equal to the all-time high of 1947, when World 
War II veterans were attending college. 

The number of senior students in engineering 
last fall was 20 per cent over 1955, when 24,000 
were graduated. Graduate studies in engineer- 
ing also show a gain in popularity, with 22,240 
or 20.8 per cent more students taking courses 


Fig. 2. While carrier-spindle (A) revolves in unison with the machine spindle, 
end-mills (K) revolve on their own centers. 


Increased Enrollments at Engineering Colleges 


eter, are still too large to pass through the gear. 
Assembled, the carrier-spindle sections form a 
unit, provided with needle bearing P at the front 
and ball bearing Q at the back. Economical main- 
tenance is engineered into the tool with inexpen- 
sive replaceable wear details R and provisions 
for refitting to a new needle bearing. 
Maintenance is further reduced by lubricating 
the milling heads automatically through the ma- 
chine turret. By gravity feed, a metered supply of 
transparent oil flows once in each indexing cycle 
to a tube S through the length of the turret. This 
tube is connected to both heads and turns with 
the turret. Centrifugal force, operating with each 
indexing movement, distributes the oil to the 
heads under pressure and acts to keep the tooling 
free of dirt and fine chips. 


leading to a master’s degree, and about 3400 or 
7.6 per cent working toward a doctor's degree. 
Engineers graduating with bachelor’s degrees 
during 1955-56 totaled 23,547 compared with 
20,200 in the previous year. In 1949-50 there 
there were 48,160 engineers graduated. 

While mechanical engineering is the most 
popular field among graduates of the last eight 
years, the highest percentage (20 per cent) of 
this year’s undergraduates expect to work for 
electrical engineering degrees. Nearly 17 per 
cent are in mechanical engineering with civil, 
chemical, and aeronautical engineering following 
in that order. 
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Nickel-Alloy Coatings Protect Ferrous 
Metals from Corrosion and Wear 


A nickel-alloy coating which doubles as a braz- 
ing alloy has been made available for industrial 
applications on ferrous metals by the Tube Re- 
ducing Corporation, Wallington, N. J. Known as 
the “Niphos” process, it is easily applied to all 
shapes and sizes. After application, parts are 
heated in a reducing atmosphere to provide a 
tightly adhering nickel-alloy cladding which will 
not peel or flake even when subjected to a 180- 
degree bend. The clad coating may be applied 
locally to areas which are to be joined by brazing, 
after which the brazing operation is completed 
by placing the coated areas in contact and heat- 
ing. Coatings for corrosion protection are about 
0.001 inch thick, but coatings up to 0.025-inch 
thickness can be obtained in one application. 
Thickness can be increased still further by re- 
peated applications and can provide resurfacing 
or build-up of worn base metal areas. 

The Niphos coatings can prevent scaling of 
the base metal at temperatures as high as 1150 
degrees F., and coated areas—when properly 
welded—suffer no loss of corrosion protection in 
the weld-affected area. 


Permanently Anodized Non-Etched 
Color Foil Nameplate 


A completely and permanently anodized non- 
etched multicolored foil nameplate called “Mys- 
tery-Cal” has been announced by North Shore 
Nameplate, Inc., 214-27 Northern Blvd., Bayside 
61, N. Y. The method of processing employed en- 
ables fine line reproduction which permits exact 
duplication of any desired pattern insignia or 
motif. The adhesive backing more than meets the 
tensile requirements of any applicable military 
specification. The nameplate will not pass cur- 
rent across its surface, which eliminates the pos- 
sibility of short circuits. 

Mystery-Cal nameplates are suited for ex- 
tremely fine dials, gages, clock faces, calibrated 
scales, multicolored instrument panels, parking 
meters, and automobile trim. 


182—MACHINERY, September, 1957 


MATERIALS 


The properties and new applications of 
materials used in the mechanical industries 


Aluminum Solder and Flux Facilitate 
Aluminum Fabrication 


A high zinc solder (95 per cent zinc, 5 per 
cent aluminum) called Alcoa Solder No. 805 and 
a soldering flux called Alcoa Soldering Flux No. 
66 that can be used to join heat exchanger return 
bends, electrical connections, automobile radia- 
tors, etc., have been announced by the Aluminum 
Company of America, 1501 Alcoa Bldg., Pitts- 
burgh 19, Pa. These materials will join all alu- 
minum alloys and make joints between aluminum 
and other metals such as copper, brass, stainless 
steel, steel, nickel, etc. 

The solder has a melting range of from 715 to 
725 degrees F. It works most effectively when 
preplaced in or near a joint rather than being 
fed manually. The soldering flux can be applied 
dry or as a 70 per cent flux, 30 per cent normal 
propyl alcohol solution. It reacts at 720 degrees 
F. to wet aluminum with zinc. The flux can be 
removed by flushing with water heated to 180 
degrees F. 


Protective Covering for Fine 
Metal Finishes 


A product called “Onco Protective Covering” 
for protecting fine metal finishes has been an- 
nounced by Onco Products, Inc., 201 S. Main St., 
Middletown, Ohio. The material was developed 
to protect stainless-steel finishes for curtain wall 
use. It can withstand 120 hours in a Weatherom- 
eter at 140 degrees F.; exposure to rain, sleet, 
sand, smoke; and handling and shipping hazards. 
The covering is easy to apply and when stripped, 
leaves no gummy residue. 


Transparent Vinyl Plastic Tape Available 
in Nine Colors 


A thin but tough tape made from an unplasti- 
cized polyvinyl chloride film is produced by Dev- 
on Tape Corporation, 519 S. Fifth Ave., Mount 
Vernon, N. Y. This tape, called “Devoseal” No. 
12, is waterproof and resists heat, cold, acids, al- 
kalies, and abrasives. It is a pressure-sensitive 


tape, and is said not to dry out or become brittle. 
Some of the physical properties attributed to 
this material are: thickness, 0.0024 inch; tensile 
strength, 22 pounds per inch of width; elongation 
at break, 20 per cent; adhesion value, 22 ounces 
per inch of width; moisture vapor permeability, 
0.027 ounces per square foot per 24 hours at 68 
degrees F.; dielectric strength, 1,500 volts; and 
insulation resistance, 15,000 megohms. 

Applications include waterproof sealing of 
chemicals, decorative banding and coding, pre- 
vention of galvanic corrosion, and the protecting 
of items during manufacturing. Colors include 
yellow, white, red, green, blue, black, pastel yel- 
low, pastel blue, and pastel green. 


Alloy that Facilitates Production 
of Bright Aluminum Extrusions 


Manufacturers in the automotive, architec- 
tural, and appliance fields now have available a 
material which facilitates the production of 
brightly anodized aluminum extruded shapes, 
according to the Aluminum Company of Amer- 
ica, 1501 Alcoa Bldg., Pittsburgh 19, Pa. By using 
this heat-treatable aluminum alloy, designated 
Alcoa Alloy X6463, manufacturers can, by ano- 
dizing, achieve a bright finish on a commercial 
aluminum extrusion. 

Products fashioned from the alloy exhibit simi- 
lar mechanical properties and can be extruded 
to the same manufacturing tolerances as those 
made from Alloy 6063. The company expects 
that Alloy X6463 will become the standard high- 
finish extrusion alloy for numerous industries. 


Two samples of aluminum ex- 
trusions show that Alcoa Alloy 
X6463 on the left has an im- 
proved reflectivity over the 
one on the right. 
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Applications include automotive bumpers, 
grilles, exterior and interior trim panels, window 
frames, architectural wallfacings, store fronts, 
ornamental work, railings, and such appliance 
use as interior trim on refrigerators, washers, 
dryers, and air conditioners. 


Liquid Detergent for Steam Guns and 
Steam-Cleaning Equipment 


Developed to simplify the preparation of 
steam-cleaning solutions and to reduce the clog- 
ging of coils in self-generating steam equipment, 
this liquid detergent has been placed on the mar- 
ket by Oakite Products, Inc., 126 Rector St., New 
York 6, N. Y. Called “Oakite LSD,” this detergent 
has been designed for use in solution lifting 
steam guns and self-generating steam-cleaning 
equipment for operations ranging from light to 
medium-heavy duty. It is said to provide effec- 
tive soil removal at concentrations of 1 to 2 
ounces per gallon of water. The liquid is claimed 
to be safe on steel, brass, and magnesium, and 
to have no adverse effect on painted surfaces. It 
has a pH of 12 at the operating range and has 
no offensive odors. 


Additives Improve Mechanical 
Characteristics of Teflon 


According to the Enflo Corporation, Route 38 
at Airport Circle, Pennsauken, N. J., the additives 
added to Teflon used in the making of “Enflon” 
reinforce it and result in higher tensile strength, 
greater compressive strength, lower coefficient of 
thermal expansion, lower heat distortion and a 
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stiffer material that, in general, is less susceptible 
to cold flow. The material is reasonably stable at 
575 degrees F. and is available in tape, rod, tub- 
ing, and slugs. It will not cause undue wear on 
carbide tools and is well suited for use as bear- 
ings, valve guides, pressed washers, bushings, 
inserts, rotating mechanical seals, and gaskets. 


Enameled Aluminum Sheet that 
Can be Pressworked 


Manufacturers can now turn out handsomely 
finished aluminum products in a variety of or- 
ganic finished colors directly from their roll- 
forming machines, press brakes, or draw or 
punch presses without subsequent finishing op- 
erations, according to the Reynolds Metals Co., 
2500 S. Third St., Louisville, Ky. This is achieved 
by using “Colorweld,” a pre-enameled, pre-fin- 
ished aluminum coil available in widths from 
1/2 inch to 36 inches, and in thicknesses from 
0.016 to 0.051 inch. The finishes are flexible; 
resist scratches, abrasions and weathering; and 
come in twenty colors. 


Plastic Moldings that Simulate Brass, 
Chromium, Copper, or Gold 


A plastic molding made to function as a pro- 
tective finishing for edges has been announced 
by Glass Laboratories, Inc., 65th St. at 9th Ave., 
Brooklyn 20, N. Y. “Silvatrim” is highly flexible 
and can be formed and fitted around glass, wood, 
or spun metal in continuous strips. The material 
can be mitered with ordinary household shears 
for angle application and can be nailed or ce- 
mented to flat surfaces. 

In its manufacture metal foil is locked-in and 
laminated between two pieces of clear plastic. 
The material is dimensionally stable, and resists 
heat and corrosion. It will not crack, chip, or peel. 
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Polyethylene-Cellophane Transparent Tape 
with Dimensional Stability 


A composite polyethylene-cellophane transpar- 
ent tape called “Rajah” has been announced by 
General Tape Corporation, First National Bank 
Bldg., St. Paul 1, Minn. The tape is made up of 
polyethylene (60 per cent) and cellophane (40 
per cent). It is resistant to normal atmospheric 
changes and is therefore dimensionally stable. 
The tape compares favorably with other types of 
cellophane tape from cost and mechanical prop- 
erty standpoints. The tape is available in a 2592- 
inch length in widths of 3/8, 1/2, 3/4, and 1 inch. 


Cutting Fluids for Tough Ductile 
Metals Now Available 


The Regal Division of Beloit Tool Corporation, 
P. O. Box 30, Beloit, Wis., has announced two 
cutting fluids for use in tapping, drilling, milling, 
hobbing, and threading operations. They are: 
“Jet-Cut Number 9” and “Flo-Cut Number 15.” 
Number 9 can be applied directly from the can 
by brush or squirt oiler and may be diluted if the 
job is not too severe. Number 15 is used in circu- 
lating, drip, wick, and vapor or mist systems. 
Both cutting fluids are odorless. 


Threading and Tapping Lubricant 
That Reduces Tap Breakage 


A threading and tapping lubricant that re- 
duces the risk of tap breakage has been an- 
nounced by The DoALL Co., 254 N. Laurel Ave., 
Des Plaines, Ill. This compound, called “Tapit,” 
can be used on metals including titanium and 
stainless steel for such operations as drilling, 
reaming, sawing, boring, and broaching as well 
as tapping and threading. The material is pack- 
aged in an 8-ounce tube and 1-, 2 1/2-, 5- and 10- 
pound containers. 


These represent a few of the plastic lenses 
offered by Optics Mfg. Corporation, Amber 
and Willard Sts., Philadelphia 34, Pa., to 
meet a wide range of industrial needs. They 
can be precision ground and polished and will 
serve as condensers, magnifiers or viewers. 
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An indexing work-table that can be used in 
conjunction with independent cutter-heads to 
form an automatic multiple-spindle machine is 
here illustrated. The table is intended to receive 
several work-holding fixtures according to the 
number of indexing stations provided. A variety 
of machining operations may be performed auto- 
matically while the work-pieces are located at 
these stations. 

Referring to sectional view W-W, annular table 
A rotates on steel balls which surround fixed cen- 
tral disc B. Indexing is carried out by means of 
gear segment C (section X-X) which is secured 
to spindle D. The latter component is mounted 


in ball bearings which are housed in disc B and 
in the base. 


JOUS MECHANISMS 


Rotary Work-Table with Mechanism for Automatic Indexing 


Sectional views of work-table that can be set up for automatic indexing. Limit 
switch (M) stops indexing cycle and switch (N) starts machining cycle. 


Mechanisms selected by experienced 
machine designers as typical examples 
applicable in the construction of auto- 
matic machines and other devices 


Motion from gear segment C is transmitted by 
pinion E, which engages gear teeth in the bore of 
the table. The indexing action is controlled by 
compound cam F (section W-W ) which engages 
follower rollers housed in recesses in the gear 
segment C and is driven by bevel gears from the 
shaft G. Drive to this shaft is taken from a motor, 
through V-belts, an electromagnetic clutch, and 
brake units. This driving equipment is not shown 
in the illustration. 

At the beginning of the cycle, segment C is 
caused to dwell for a period, and the indexing 
motion is then completed during a 210-degree 
angular movement of cam F. Subsequently, seg- 
ment C is again caused to dwell before it is re- 
turned to its original position. This is done in 
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preparation for the next indexing cycle in the 
course of the final 90-degree angular movement 
of cam 

During the dwell periods of the segment C be- 
fore and after the indexing movement, pinion E 
and plunger H (section Y-Y) are moved vertically 
in opposite directions by lever J. At the beginning 
of the cycle, the plunger is withdrawn from one 
of a number of holes provided in the under side 
of the table at the indexing positions. Simulta- 
neously pinion E is brought into engagement with 
the gear teeth in the table for the indexing move- 
ment. After indexing has been completed, the 
plunger is inserted into the next hole in the table. 
The latter is, therefore, positively located while 
the machining operations are being carried out on 
the work-piece. At the same time, the pinion is 
withdrawn from the gear teeth in the table in 
preparation for the return movement of the seg- 
ment. At certain points in the cycle, the pinion 
and the plunger are in simultaneous engagement 
with the table, so that the latter is positively lo- 
cated during the entire indexing operation. 
Movement is transmitted to the pinion and the 


- Hydraulic Copying System 


A patented hydraulic copying system for a rail- 
road car wheel lathe is shown in the accompany- 
ing drawings. This device permits simultaneous 
turning on the tread and flange portions of the 
car wheel by separate, single-point cutting tools. 


Fig. 1. Plan view of a hydraulic copying system for a 
railroad car wheel lathe that permits turning tread 


and flange portions simultaneously. 
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plunger by bevel gear teeth on lever J and on piv- 
oted segment K (section Z-Z). The segment car- 
ries two follower rollers which engage simulta- 
neously with compound L. This cam is keyed 
to the lower end of the shaft which carries cam F. 
The arrangement may be seen in section W-W 
of the illustration. 

The indexing cycle is started by means of a 
switch (not shown) which activates the electro- 
magnetic clutch to engage the drive with shaft G. 
At the end of the indexing cycle, limit switch M 
(section Z-Z) is operated by means of a detent 
on the lower end of spindle D, with the result 
that the clutch and consequently the drive to the 
shaft G are disengaged. Concurrently, an arm at- 
tached to the pivot spindle for the lever J actuates 
the limit switch N to start the cycle of the cutter- 
heads. 

A feature claimed for the arrangement is that 
a uniform torque is applied to gear segment C 
during the entire operating cycle to produce a 
particularly smooth indexing motion. This mech- 
anism has been patented by L. A. Hautau, De- 
troit, Mich. 


Controls Two Lathe Tools 


Thus, cycle time can be reduced and production 
increased. 

As seen in Fig. 1, the cutting tools are mounted 
on compound slides A and B, which can be trav- 
ersed parallel with the work axis on way C. The 
entire assembly can be adjusted toward or away 
from the work on ways provided on the base. 

During the machining cycle, rotation of shaft 
D causes slide A only to be traversed parallel with 
the work axis for turning the tread portion of the 
wheel. The required tapered form of the tread is 
produced by the action between a follower roll 
attached to the slide and the template E (section 
X-X in Fig. 2) which is secured to way C. 

This traversing motion causes a piston-rod at- 
tached to slide A to be moved axially in cylinder 
F. As a result, hydraulic fluid is discharged from 
the inner end of this cylinder, and through pipe 
G to a spool-valve H. When profile-turning is not 
being performed on the wheel flange, the fluid 
is directed from the valve through pipe J to the 
inner end of cylinder K. The piston-rod of this 
cylinder is attached to slide B. Thus, slides A and 
B are traversed in the same direction at similar 
speeds. 

As shown in section Y-Y of Fig. 2, valve H is 
attached to one end of a piston-rod. The opposite 
end of this rod is coupled to the slide carrying 
the cutting tool for profile-turning the wheel 
flange. Cylinder L is fixed to slide B. When pro- 
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Fig. 2. Sectional views of copying sys- 
tem illustrated in Fig. 1 show tem- 
plate (E) for tread form, and spool- 
valve (H) attached to piston-rod of 
cylinder (L). 


file-turning the flange, a spring-loaded follower 
(mounted on one end of the valve-spool) is held 
in contact with template M, which is fixed to 
way C. 

When the valve-spool is moved outward, due 
to the action of the template on the follower, the 
hydraulic fluid from cylinder F is directed simul- 
taneously to the inner ends of cylinders K and L. 
As a result, the traverse rate of slide B is reduced, 
and the profiling tool is moved away from the 
work axis to turn half the wheel flange. When the 


Data on tool life performance of typical car- 
bide and ceramic single-point tools were pre- 
sented in Part I of a paper presented before the 
last annual meeting of the American Society of 
Mechanical Engineers. An abstract of this report, 
entitled “Ceramic Tooling Tests at Kearney & 
Trecker,” was published on pages 175 to 181 in 
the January, 1957, number of MACHINERY. 

Part II was presented at a joint session of the 
Metal Processing Research Committee and the 
Production Engineering Division at the ASME 
semi-annual meeting, San Francisco, Calif., June 
9-13, 1957. A. O. Schmidt, B. F. von Turkovich, 
and J. R. Roubik, Kearney & Trecker Corporation, 
Milwaukee, Wis., and I. Ham, University of Wis- 
consin, Madison, Wis., collaborated on this re- 
port. 

This concluding installment of the report con- 
siders tool forces and temperatures in orthogonal 
turning of SAE 1015 steel tubing with carbide 
and ceramic single-point tools. Tests were run at 
feeds of 0.005 and 0.010 inch per revolution, and 
at speeds of 150, 200, 300, 400, 500, and 600 feet 
per minute. 

It was found that under identical cutting con- 
ditions, ceramic and carbide tools exhibit practi- 
cally the same cutting forces, specific cutting 
energy, manner of chip formation, and angle rela- 


Ceramic and Carbide Tool Performance Tests 


X-X Section ¥-Y 


largest diameter of the flange has been turned, 
the valve-spool is moved in the opposite direction 
by spring action. This keeps the follower roll in 
contact with template M as slide B continues to 
move in the same direction. 

The hydraulic fluid is then directed to the outer 
end of cylinder L, as well as to the inner end of 
cylinder K. In this way, the profiling tool is 
moved toward the work to turn the other half of 
the wheel flange, reproducing the shape of tem- 
plate M on the work-piece. 


tionships. Also, these quantities are influenced in 
approximately the same manner by variations in 
cutting speed, feed, and rake angle. Larger val- 
ues of cutting force, specific energy, shear strain, 
and cutting temperature due to shear are associ- 
ated with the more blunt or negative rake angles, 
and lower cutting speeds. 

Cutting temperatures for ceramic and carbide 
tools were determined analytically and plotted in 
relation to cutting speeds and rake angles. The 
power consumption was also measured and the 
energy, in horsepower per cubic inch per minute, 
was computed from force measurements to pro- 
vide data on the actual power requirements for 
both carbide and ceramic tools. 

Both cutting tool materials show an increase 
in interface temperatures as the rake angle is 
changed in the direction from negative to posi- 
tive. The ceramic tools performed slightly better 
than the carbides at higher cutting speeds. How- 
ever, chip-tool contact length or area was smaller 
for ceramic. Also, both the temperature rise due 
to friction on the tool face and the average inter- 
face temperature were higher for the ceramic 
tools than for the carbides tested under the same . 
conditions. Smaller contact area and lower ther- 
mal conductivity for the ceramics were responsi- 
ble for the higher interface temperatures. 
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TOOL ENGINEERING 


When drilling holes spaced at 90-degree inter- 
vals around the periphery of a bored cylindrical 
work-piece, a jig of simple construction can be 
used. One such jig, employing a piece of stand- 
ard angle-iron to form the base, is shown in the 
accompanying illustration. With some modifica- 
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Drill Jig for Uniformly Spaced Radial Holes 


Frank L. Rusu, Columbus, Ohio 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


tion, other angular spacings for the holes are 
possible. 

The base A, finished on all seating and locating 
surfaces, has one leg fitted with a positioning pin 
B. This pin is machined to a slip fit in the finished 
bore of the work-piece C and is threaded at the 
free end. Standard 
hexagon nut D and a 
C-washer E serve to 
hold the work-piece 
in place against the 
vertical finished sur- 
face of the base. 

A bushing plate F, 
secured to the top of 
the upright portion 
of the base with cap- 
screws and dowels, 
centers the drill bush- 
ing G over the axis 
of pin B. An index- 
pin H is carried in a 
plate J attached to 
side of the base. This 
pin is machined to fit 
the drilled holes and 
is positioned 90 de- 
grees to the axis of 
the drill bushing. A 
flat spring K, at- 
tached to the base, 
holds the indexing 
pin in place. 

In operation, the 
work-piece is placed 
on pin B and clamped 


Drill jig that has an index- 
ing pin for locating radial 
holes in bored cylinders 
at 90-degree intervals. 
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in place. After drilling the first hole, the nut is 


ened and the second hole drilled. This process is 


loosened, and the work-piece revolved until the continued until four holes are produced. Spacing 


index-pin enters the hole. Nut D is then retight- 


accuracy depends on index-pin clearance. 


Adjustable V-Block Facilitates Setting Up 


of Multiple-Diameter Shafts 


A standard V-block that has been modified 
to provide for accurate height adjustment is here 
illustrated. When the altered V-block is one of 
a pair supporting a shaft on two different diam- 
eters, the need for shims of precise thickness is 
eliminated. The ordinary functions of the V-block 
are not impaired by the modification. 

A standard 90-degree V-block A is modified as 
shown in the illustration. Slot B is machined cen- 
trally along the base of the V-block in the direc- 
tion of its longest dimension. The sides of this 
slot are accurately ground square and parallel. 
The depth of the slot is held constant throughout 
its length, and the width should be about 1/4 
inch less than that of the V-block. For conven- 
ience, the depth of the slot was made 0.750 inch. 

A rectangular steel baseplate C is hardened 
and ground to a close fit in slot B. This plate is 
the same length as the V-block and its thickness 
equals the depth of slot B. These sizes are held to 
precision limits. Two hardened and ground steel 
guide rods D are affixed to the baseplate by pins 
E. The rods should project from two and one-half 
to three times the thickness of the baseplate and 


A V-block that can be ad- 
justed to any desired 
height within certain limits 
for supporting multiple- 
diameter shafts. 


Morson, Birkdale, England 


be exactly perpendicular to the top of that mem- 
ber. Reamed holes machined into the V-block 
from the base of slot B allow these guide rods to 
slide smoothly. 

Threaded stud F, which stands perpendicular 
to baseplate C is fastened at one end by cross-pin 
G within a hole in the center of that plate. This 
stud has a fine pitch thread. A clearance hole is 
bored in the V-block to accommodate the pro- 
jecting end of the stud. Knurled nut H is of large 
diameter and is located on the stud above the 
upper side of the baseplate. This nut is housed 
within a slot J that is machined centrally across 
the bottom of the V-block in a direction perpen- 
dicular to slot B. This slot is large enough in both 
width and depth to provide working clearance 
for the nut. To insure that nut H bears evenly 
upon the base of slot J, the latter is made exactly 
parallel with the bottom of the V-block. 

By rotating the nut, the height of V-block A 
above the baseplate C can be adjusted smoothly 
and gradually. In whatever setting the V-block is 
placed, it is held parallel with the baseplate by 
guide rods D. The fine pitch of the threads on 
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stud F and the large diameter of nut H allow the 
V-block to be given a very fine height adjust- 
ment. As the stud in this case has 40 threads per 
inch, one complete revolution of the nut moves 
the V-block vertically 0.025 inch. The lower face 
of the nut, which is exposed in slot J may be grad- 
uated with twenty-five equally spaced divisions 
to facilitate adjustment of the V-block. Each divi- 
sion represents a 0.00l-inch vertical movement. 

Baseplate C can be locked in any given setting 
by means of set-screws K, which are located in 
holes drilled and tapped horizontally in opposite 
ends of the V-block. These set-screws bear 
against the side of guide rods D in each case. 


When the V-block is locked in a raised position, 
as indicated by light dot and dash lines, the 
weight of a shaft mounted in the V-block is sup- 
ported by the nut H. 

When a shaft is to be held on two different 
diameters, this V-block is used in conjunction 
with a standard V-block. It is preferable that the 
dimensions of the standard V-block be identical 
with those of the adjustable V-block before mod- 
ification. In this event, the required adjustment h 
of the modified V-block for holding a shaft with 
a known difference in diameters (d, — dz) can be 
determined by means of the following equation: 

h = (di — dz) X 0.7071 


Mandrel Expanded from Revolving Center 


H. J. Gerser, Stillwater, Okla. 


An expanding stub mandrel, controlled from 
a revolving center, cuts loading and unloading 
time for secondary lathe operations. It has wide 
application; the principal requirement is that the 
work have a finished bore and one finished face. 

The device is shown in the accompanying il- 
lustration. At its left end, the mandrel corre- 
sponds in design to the lathe spindle. In this in- 
stance, the mandrel is threaded externally and 
tapered internally for an American Standard spin- 
dle. The right end of the mandrel is reduced in 
diameter to fit the work bore. This surface is 
cylindrical, except for its very end, which is bev- 
eled slightly to aid in loading the work. 

There are three slits through the body of the 
mandrel, extending from the right end to the 
center. These are spaced radially at 120 degrees 
and provide a necessary amount of flexure. In- 
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ternally, the right end is bored to a slow taper to 
receive an expander plug carried by a revolving 
center held in the tailstock spindle. 

Several manufacturers of ball-bearing revolv- 
ing centers design them with a removable center 
point, usually threaded to the rotating part of the 
tool. Wrenching flats on the point provide easy 
removal. The expander plug has a threaded 
shank, corresponding to the thread in the rotat- 
ing part, so that it is readily interchangeable with 
the regular center point. All bearing surfaces of 
the stub mandrel and expander plug are hard- 
ened and ground. 

To grip the work, the tailstock spindle is ad- 
vanced and locked, with the expander tightly in 
the end of the mandrel. For loading and unload- 
ing, the tailstock spindle is unlocked and re- 
tracted. 


The work is secured to the mandrel 
by the thrust of the expander plug 
carried by the revolving center. 


~ 
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A fixture that may be conveniently used for 
testing helical springs in quantity is here illus- 
trated. This device utilizes the relative displace- 
ment of the springs when acting in compression 
against a common test spring. Indicating lights 
automatically classify each component either as 
too weak, too stiff, or within allowable limits. 

Top plate A, secured to the ram B of a small 
arbor press, acts as a guide for the four stripper 
bolts C and the lower plate D. Located by re- 
cesses, the common test spring E is placed be- 
tween these plates. Vertically adjustable brackets, 
F, mounting two micro switches, are bolted to 
the baseplate G. Indicating lights H and spring 
nest J are also provided. The electrical circuit for 
the device is wired as shown in the diagram. 


Spring has characteristics 
within permissible limits 
when one indicator lights. 
Fixture is set with springs 
of known value. 


SHOP KINKS 


Spring Testing Device with Indicating Lamps 


Ciint McLaucHuin, Rockaway Beach, N. Y. 


: 


In use, a work-piece K with the characteristics 
of the stiffest acceptable spring is placed in the 
fixture and compressed to the height at which the 
pressure requirement is specified. A stop-collar 
is then locked in place on the top section of the 
ram, and the left micro switch is adjusted by 
raising until the connected lamp just lights. The 
right switch is similarly set to light the second 
indicator when springs with strengths below the 
minimum permissible are tested. 

At this point, the fixture is ready for use. Com- 
ponents that are too weak cause both lamps to 
light, overly stiff parts give no indication, and 
when a spring that has characteristics within the 
allowable variation is tested only one light is 
illuminated. 
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Length of steel rod is bent to shape and fitted with 
a hardened pin to form a serviceable spanner wrench. 


Improvised Spanner Wrench 
F. L. Rusu, Columbus, Ohio 


A spanner wrench that will prove satisfactory 
can be improvised from a length of steel rod. The 
rod should be bent as illustrated to a radius 
slightly larger than that of the part it is to en- 
gage. A hardened steel pin, ap- 
proximately 0.005 inch smaller in 
diameter than the hole it is to en- 
ter, is pressed into the short end of 
the rod. The handle is of suitable 
length and can be knurled for im- 
proved gripping. 


Reboring Worn Lathe 
Tailstock 


J. RanpopxH Lucas, Richmond, Va. 


Inaccuracies in a lathe tailstock 
can sometimes be traced to a worn 


spindle is removed from tailstock A, and boring- 
bar B (driven by four-jaw chuck C) is passed 
through the bearing bore. A bronze bearing D, 
attached to angle-bracket E, supports the end of 
the boring-bar as seen in view Y. C-clamps (not 
shown) can be used to fasten this angle-bracket 
to the lathe bed. Boring bit F is adjusted so that 
the minimum amount of metal necessary to true 
the spindle bearing surface will be removed in 
machining. In this way, damage to thread G is 
prevented. 

Travel of the tailstock along the lathe bed 
during the boring operation is provided by the 
automatic feed of lathe carriage H. To transfer 
the movement from the carriage to the tailstock, 
pusher-rod J is placed between the two members. 
The rod passes through a clearance hole in the 
angle-bracket as shown. 

A weight can be placed on the tailstock to hold 
it down during the operation. Also, the bed ways 
of the lathe should be well oiled. After the boring 
operation is completed, a new spindle must be 
made to fit the tailstock. 


The automotive industry is the largest direct 
consumer of stainless steel. Last year the indus- 
try used over 100,000 tons and since the average 
use per car has been increased, this year’s use 
should be considerably higher. 


spindle bearing surface. A method S Vez 


for reboring the tailstock and to 
also realign it with the bed ways 
of the lathe is here presented. 

In view X of the illustration, the 


Reboring worn bearing surface of a lathe 
tailstock. By supporting both ends of boring 
ber (8) in line with headstock spindle, 
proper alignment of tailstock is obtained. 
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WHAT CONSIDER WHEN TOOLING 


September 1957 


Several points should be analyzed 
before designing tools to extrude 
holes in sheet-metal components. 
Such factors as neck diameter, neck 
height, and material thickness must 
be taken into account. One con- 
sideration directly affecting the suc- 
cess of the operation is the size of 
the initial hole. 


W. RICHARDS 


FOR EXTRUDED HOLES 


ROM the viewpoint of the tool designer, 
H the manufacture of sheet-metal parts with 
extruded holes is frequently problematical. 
Extensive use of the trial-and-error road to deci- 
sion is usually resorted to. This cost in time and 
material can be minimized by referring to the 
accompanying empirically compiled tables and, 
especially, the charts that spring from them. 
Some examples of these components, and a 
few applications, are given in Fig. 1. Extruded 
neck to be dealt with here is that for which 
repeated operations. However, the only type of 


neck to be dealt with here is that for which the 


material is taken from the circular area de- 
fined by diameter D (Diagram 1, Fig. 2) in a 
single plunging operation. 


Fundamental Formulas Governing 
Displacement of Affected Area 


Among the questions that come to mind when 
considering the tool design are the following: 

1. What is the maximum neck height that can 
be produced? 

2. Should a hole punch be used to produce an 
initial opening, or should a sharp-pointed tool be 
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ce Section 


used to minimize the loss of metal available for 
forming the neck? 

3. What size should the initial hole be in rela- 
tion to the diameter and height of the required 
neck? 

4. What influence will the material thickness 
have on the results obtained? 

Before airing these questions it would be ad- 
visable to derive some fundamental formulas. As- 
suming that the material in Diagram 1, Fig. 2, 
is infinitely thin, and that pre-piercing with a 
sharp-pointed tool has been carried out to reduce 
metal loss, then the neck will be produced from 
the material contained within diameter D. The 
over-all height of the extruded neck can be re- 
ferred to as h. Then, the surface area of the neck 
theoretically will be equal to the surface area 
of circle D. 

It would appear, under these conditions, that 
h cannot exceed 1/4 D. However, for material of 
finite thickness, the value of h will always exceed 
1/4 D as will be subsequently shown. 

Because of the tendency toward neck fracture, 
pre-piercing as described is not recommended 
for general practice. Risk of fracture can be mini- 
mized by pre-punching a hole in the center of 
circle D, Diagram 2, Fig. 2. The material avail- 
able for forming the extruded neck is then equal 
to the area of circle D minus the area of circle 


d,, or surface area of neck equals surface area of 
D = 


x 
4 


Dp d? 
4D (1) 


x Dh = 


h= 


therefore, 


Fig. 1. Varied examples of sheet-metal parts 
with extruded holes and some applications. 
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Fig. 2. Typical components with extruded 
holes denoting the factors to be considered 
when designing the necessary tooling. 


From Formula (1): 
4 Dh = D d; 


therefore, 


d, = — 4 Dh (2) 


In Diagram 3, the material has a thickness T. 
It is now necessary to consider the volume of 
metal in the annulus D — d; and in the neck. 
Both of these volumes are the same. Then, vol- 
ume of the neck equals volume of the annulus 
D—d:: 


4 4 
therefore, h= poe (3) 
But since 
T= 3 


D* — @ = (D + d) (D — d) 
(4) 


2(D + d) 


Formulas (3), (4), and (4a) will give height h 
of the neck when starting with definite values for 
d, d; D, and T. Generally, however, it is required 
to produce a neck to a specific height h, the 
principal consideration then being diameter d: of 
the initially punched hole. 


(4a) 


Table 1. Effect of Initial Hole Diameter 
on Neck Height 


r 
2-0 8, — <a21924 
ri 


100-120 Brinell 


Initial \By Formula4| Actual | Gain in | By Approx! 
No,| Mole Dia. ,.0?-d,? | Mean | Height | Formula \Thickness 


1 % Fractured | 
[2] %e | 0449 42 | 0-656 | 0-023 
| 0630 | 0422 32 0-585 | 0-024 | 


4 0995 | 0-383 27 | 0-502 | 0-028 


— 


30 0347 |9.459°| 24 | 0-435 | 0-029 


+250 | o3n 20 | 0.375 | 0-037 
(7/1370 | 0-270 20 | 0-315 | 0-033 


8 1470 0-234 |0.294°| 21 | 0-265 | 0-034 


How Calculated Results Compare 
with Empirical Data 


A series of tests was methodically carried out 
to provide authentic data that could be com- 
pared to theoretical results. From this data, for- 
mulas and graphs will be derived which will yield 
values close to those required for production 
purposes. 

First, four groups of tests were made—the neck 
diameter and material thickness remaining con- 
stant within each group. The intentionally varied 
item was the initial hole diameter d. to determine 
its effect on neck height h. Neck diameters for 
the four test groups were 2.000, 1.002, 0.750, and 
0.500 inches. 

Table 1 contains all the pertinent information 
concerning the parts having a 2.000-inch diame- 
ter neck. The material used was annealed mild 
steel with a Brinell hardness ranging from 100 to 


2) | 0-035 


10 1670 | 0-154 25 0-036 


From Formula (4): 


2h (D + d) +d? = D® 


therefore, 


d, = D*?— 2h (D + d) (5) 

Although the formulas presented so far are of 
value in designing tools for producing extruded 
holes, they will not yield exact results in their 
present form. Several factors have been ignored. 
In Fig. 3, the process of forming a neck is com- 
pared with that of drawing a shell from a flat 
blank. 

During the drawing operation at A, the metal 
flows over the curved entrance to the die and 
tends to thicken. It is restrained from doing so 
by the clearance between the punch and the die 
opening and by the pressured-pad securing the 
remainder of the blank. Thus, complete control 
of component wall thickness is achieved. 

When extruding a hole, no material is drawn 
from beyond diameter D, as noted at B in the 
illustration. The entrance to the die may, there- 
fore, be sharp. As the material is stretched over 
the end of the punch, it hugs the surface and is 
comparatively free in the bore of the die. In the 
illustrated case, which is extreme, the diameter 
of the original hole d: was enlarged three times. 
Under these conditions a considerable amount of 
stretching occurs, causing a reduced thickness at 
the free end of the neck. This reduction results 


in an increase in height h over that computed 
by the given formula. 


i Drawing Blank- 
Punch 
2) SS 
Drawing. Shell “Drawing 


Arc Die 


> 


Ejector 


Plunging Punch 


Y, Blank-/ / 
0:308-d; VW /Holder, 


Die 
Ejector 
Partly Completed 
Plunging 
Die 1002dia=D _ 
0-033=T 
Punch 0-934dia~d, | 
(C) Completion of Plunging 


Fig. 3. The action of a drawing punch and 

die (A) is compared to that of a punch 

and die, (B) and (C), for extruding holes. 

At B and C, no metal is drawn from beyond 
the circle of diameter (D). 
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120. It will be noted that when d: was 5/8 inch, 
fracture occurred at the free end of the neck. 
This can be seen at the extreme left in Fig. 4. 
When d: was increased to 11/16 inch in diameter 
(No. 2), the results proved satisfactory. It can 
then be said that the 11/16-inch value, which is 
equal to 0.344 D, is the minimum permissible di- 
ameter of d, for this particular series of com- 
ponents. 

Actual height of the neck in test No. 2 is 
0.637 inch—a gain of 42 per cent over the figure 
of 0.449 inch obtained by applying Formula (4). 


Fig. 4. Four of the test parts used in the compilation of Table 1. 
It will be noted that when the initial hole diameter was 5/8 inch 
(Test 1), considerable fracture occurred. 


Fig. 5. Chart for determining neck height (h) or initial diameter (d,) 
for various combinations of (D) and (T). 


No. 6 


The material was reduced from a blank thickness 
of 0.038 to 0.039 inch to a thickness of 0.023 inch 
at the open end of the neck. In the sixth column 
of Table 1 are figures for h that are closely 
aligned with those obtained in practice. These 
figures are the result of using the approximate 
formula: 


D—d, 


The values 0.830 to 1.670 inches for d, were 
selected so that the material available for neck- 


h= 


(6) 


1 4 
4 
+ 


: 


Value of ht in thousandths of an inch 
tT 


Note: For 1/2-, and l-inch diameter components the 

appropriate lines of — chart can be used as follows: 

= 1 inch, di = 0.500 inch, find MY Proceed along the 0.500- 
inch line from the d: scale to the “D = 1 inch” line. From thi 
point, the value of 0.255 inch can te read on the h scale. 

For 2-inch diameter components the chart values are Yr * 
the real values. To arrive at the correct value for either h or di, 
use the chart as previously described, then double A, figure 
obtained. 

For any other diameter within chart range: 

Example—-D = 1 1/2 inches, di = 3/4 inch, find h. Working 
with line “D = 1 inch,” the value of di for the chart reading is 
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Value of dy in thousandths of an inch 


Chart D 


Xx Component D 


= 3/4 X 1/1.5 = 1/2 inch 
Following ts. 0.500-inch line on the d: scale to its intersec- 


ee ae" D = 1 inch,” an h value of 0.254 will be found. 
n 


Component 
Actual h = 0.254 X a 
Actual h = 0.254 x Ms 0.381 inch 


1 


No. 4 No. 2 a No. 11 = 
| 
Min. d,=0- 


forming decreased by an equal amount for each 
successive stage. It would seem, therefore, that 
height h of the neck should decrease by an equal 
amount. This was not the case, as the resulting 
value of h is affected by the stretching of the 
material during forming—the amount of stretch- 
ing diminishing as d, increases in value. The free 
end of the neck is uniform in each example, vari- 
ations from the mean height being within the 
limits shown in Table 1. 

Three other similar test series were run on 
components of approximately the same thickness 
but having diameter D of 1.002, 0.750, and 0.500 
inch. Minimum permissible diameter for d, to 
form the 1.002-inch diameter neck proved to be 
equal to 0.312 D. For neck diameters of 0.750 
and 0.500 inch the value of d: was equal to 0.266 
D and 0.218 D, respectively. In all these 
cases it was found that by substituting the 
approximate Formula (6) for Formula (4), 
values calculated for h would be reason- 


To apply these equations to other component 
diameters, the constant in each equation must be 
multiplied by the ratio 


D, 
D. 

where D. = required diameter of component; 
D. = equation diameter. 


As an example, a 1 1/2-inch diameter neck is 
required on a particular component and it is 
necessary to find the value of h when d, is 0.75 
ree Using the modified “D = 1 inch” equation 

10), 


h = 0.488 — 0.464 d, 

h = 0.488 x 3 — 0.464 X 0.75 

h = 0.384 inch 


Table 2. Effect of Material Thickness on Neck Height 


ably close to those obtained in practice. d, , 
All data from the four test series have ! - 
been collected and plotted on the chart ie 
in Fig. 5. The charts show the relationship h 
between neck height and initial hole di- a 
ameter in each case. Although there are D-1002 
second power terms in Formula (4), the De | Mac: Gre [Actual | 
lines on the chart are straight. In all prob- Dia. | Dia. \Wole dia.| and Thickness | Height | giving valueof| Remarks 
ability, this is due to the counteracting ef- | 
fect of material stretching during extrusion 55| +002|0954| % |MS. 0-024 15 | 0.300 | Bad Fracture 
which, as previously brought out, results 56| » |0943| » |» 00295 » |oaog- —— ae. 
in a lengthening of the neck. 57| « |o925| 00385 » one » 
The straight-line graphs suggest simple » 0049 » 
formulas that can be applied should the |- 0059 
chart be unavailable. An equation for the 
“D =2 inches” line that will yield the “ 7 
initial hole diameter d, to obtain a certain ae 
| |0935) » | » 0:0335 » |g, Grup2 |»  » 
neck height h is 0-230 
d, = 2.107 — 227h ~ 
To find the value of h when d, is given, * |* 0089 
use the formula + 0205 
h = 0.9287 — 0.441 d, [0978] % oo » Minimum 
Similarly, the equations-to line “D = 1 ws = 0.020 _" 0-195 
inch” 64 0:942| » |M&0-030 » No 
Ww 
65| » |0932| » | » 0035 » Line3 ° 
20-002) 
d, = 1.052 — 2.157 h (9) {6 0908) | 9047 10-206 
and 67| » | 0878 0062 lone” || 
0.464 d, (10) Thy O BD 
or line “D = 3/4 inch, 68} » |0982} % |TP 0-010 + 
h = 0.360 — 0.448 d, (12) 0.935 0-085 » 
Finally, for the line “D = 1/2 inch,” logos] - |. o0ag “m4 
dy = 0.524 — 2h as) [7] 0-059 » 
and 
h = 0.2625 — 0.5 d, (14) M.S. = Mild steel. T.P. = Tinplate. 
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Eftect of Material Thickness 
on Extruded Holes 


In the cases presented so far, the material 
thickness has ranged between 0.030 and 0.040 
inch. The question arises as to what degree the 
results would be affected by changes in this fac- 
tor. Data in this connection have been compiled 
from tests on components of thicknesses ranging 
from 0.010 to 0.062 inch. Tinplate was used for 
the 0.010- and 0.012-inch thick material. All test 
information was consolidated and listed in the 
manner shown in Table 2. 

All components having a neck diameter of 
1.002 inches are listed in the table. They are 
divided into four groups in which the initial hole 
diameter d, has the values 3/8, 1/2, 5/8, and 
3/4 inch, with intermediate diameters of 7/16, 
9/16, and 11/16 inch. Tests of this same type 
were also run on parts with neck diameters of 
0.500 and 0.750 inch. 


Fig. 6. Chart for determining neck height (h) for various combinations of (D) and (d,). 


On plotting the values of T and h from each 
individual test group, straight sloping lines were 
obtained as indicated on the chart in Fig. 6. All 
values lie on, or very near to, the straight lines. 
There is no reason to suppose that any line would 
deviate from the indicated path even for a con- 
siderable increase in range over that covered by 
the tests. When using the chart for material 
thicknesses exceeding those already considered, 
good judgment must be exercised regarding the 
maximum material thickness in relation to the 
neck diameter. 

As an example, a component of 0.080-inch 
thick mild steel is to have an extruded hole with 
a neck diameter of 1.000 inch. With an initial 
hole d, of 0.500 inch, the value of h can be deter- 
mined from the chart in Fig. 6. Enter the mate- 
rial thickness scale at the point representing 
0.080 inch and follow this line to its intersection 
with Line 2. Going to the left, the value 0.286 
can be read on the height scale. 


— 
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T= Thickness of Material in Thousandths of an inch 


UT — 
| 
D=0500 D-1-000 
| 
4 
120 D=0-750 —— 
D = 0-500 
E 5 O0© 6 20 2 30 3 40 4 50 55 6 65 MW 7 8 85 390 95 00 105 


Initial Hole diameter 


| | Punch diameter 


|, 2=Die diameter 


Diameter of Initial Hole a, in Thousandths of an inch 


Fig. 7. Comprehensive chart for determining neck height (h) or initial hole diameter (d,) for various combinations of (D) and (T). 
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ence Section 


Equations for the lines in Fig. 6 that will be These have neck diameters of 1 1/4, 1 1/2, 1 3/4, 


helpful if the chart is unavailable are as follows: 


Line 1. h = 0.91 T + 0.27 
Line 2. h = 0.7 T + 0.230 
Line 3h = O64 T+ 0.17 
Line 4.h = 046 T + 0.126 
Line 5.h = 0.7 T + 0.227 
Line 6.h = 0.61 T + 0.170 
Line 7.h = 0.56 T + 0.119 
Line 8. h = 0.625 T + 0.176 
Line 9. h = 0.575 T + 0.133 
Line 10. h = 0.42 T + 0,094 


An example demonstrating the use of these 
equations might be this: D is 1.000 inch, d, is 
0.625 inch, and the material is 0.100-inch thick 
mild steel. It is desired to find the height of the 
neck that will be produced. Using the equation 
for Line 3, 


h = 06 T + 0.17 
h = 0.6 < 0.100 + 0.179 
h = 0.239 inch 


By using the chart directly, the approximate 
value 0.242 inch will be obtained. 

Investigation has shown that for an interme- 
diate value of d:—such as 7/16 inch in Table 2, 
which is the mean between the 3/8 and 1/2 inch 
values of d:—an equation can be derived by tak- 
ing the mean of the equations corresponding to 
Groups 1 and 2. For instance for Group 1: 


D = 1.000, d: = 0.875, h = 0.91 T + 0.27 
for Group 2: 
D = 1.000, d: = 0.500, h 
by adding, we get 2h 
Therefore, when 


D = 1.000 and d, = 0.4375 
then h = 0.805 T + 0.2545 


The value of d, to be used in obtaining a spe- 
cific neck height can be ascertained by referring 
to Fig. 6. In a case where D is 1.000 inch, T is 
0.035 inch, and height h of the neck is to be 
0.225 inch, it is necessary to determine the initial 
hole diameter d,. Referring to the chart, the in- 
tersection of the “h” line, 0.225 inch, with the 
“T” line, 0.035 inch, lies approximately midway 
between Line 2 (representing d: = 0.500 inch) 
and Line 3 (representing d: = 0.625 inch). 
Thus, the required value of d; falls midway be- 
tween 1/2 and 5/8 inch—or 9/16 inch. It can be 
seen that the chart will give results dependent 
upon the location of the point of intersection 
between any two sloping lines in the appropriate 
“D” groups. 


Expanded Data on Hole Extrusion 
Investigation into the effect of material thick- 


ness on neck height was carried further with the 
testing of four additional series of components. 
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and 2 inches. From the information collected, the 
comprehensive chart illustrated in Fig. 7 was 
plotted. Using the chart, results can be obtained 
for any neck diameter between 1 and 2 inches, 
and for any combination of d., h, and T values. 

In cases where diameter D and thickness T of 
the component are as shown on the chart, the 
value of d. for a given value of h, or the value 
of h for a given value of d:, can be read directly. 
For intermediate values of T, proportionate 
points between the “T” lines can be selected and 
the values of d: or h observed. 

Intermediate values of D can be handled in 
the following way. 


If D = 1.125, 
T = 0.060, and 
h = 0.260, 


find the diameter d, of the initial hole. 
For D = 1.000; h = 0.260; T = 0.060; d, = 0.525 
For D = 1.250; h = 0.260; T = 0.060; d, = 0.77 
1.295 
Therefore, for 
D = 1.125; h = 0.260; T = 0.060; d, = 0.647 

This example has been presented to demon- 
strate the underlying principles involved when 
seeking values for d: or h for an intermediate 
value of D. The same result could have been 
obtained directly from Fig. 7 in the following 
manner: Enter the height scale at the point rep- 
resenting 0.260 inch. Note the horizontal distance 
between the intersection of this line with the 
“T = 0.060” inch lines in groups “D = 1 inch” 
and “D = 1 1/4 inches.” Bisect the distance 
noted and read downward to the “d,” scale for 
a value of 0.647 inch. This procedure is repre- 
sented by the broken lines x on the chart. 

Using the same data, the process can be re- 
versed to find the value of h. Enter the chart at 
the point d: = 0.647 inch. Note the vertical dis- 
tance between the intersection of this line with 
the “T = 0.060” inch lines in groups “D 1 
inch” and “D = 1 1/4 inches.” Bisect this line 
and read 0.260 inch on the “h” scale. 

The usefulness of this chart can be expanded 
still further. As an example: A series of 0.060- 
inch thick parts are required with a neck diam- 
eter of 1.125 inches, but differing in neck height. 
An auxiliary line can be added to the chart by 
bisecting, in two or more places, the vertical dis- 
tance between the “T = 0.060” inch lines in the 
two “D” groups concerned. All the midpoints can 
then be connected to form line y-y as illustrated. 
This line fulfills the same functions as any other 
graph line, giving direct values of d, or h when 
D is 1.125 inches and T is 0.060 inch. 
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A service to readers who have questions pertaining to the 


Optimum Grinding Wheel Speed 


I. S. S.—Is the maximum safe speed shown on 
the grinding wheel blotter always the most effi- 
cient grinding speed? 


Answered by Gus WICKSTROM 
Norton Co., Worcester, Mass. 


No, it is not. The maximum speed shown is 
based on the strength of the wheel—not on its 
cutting efficiency. The best speed may sometimes 
be considerably lower. For example, in the case 
of special metals and alloys such as titanium and 
high vanadium type high-speed steels, the most 
efficient grinding speed may be as low as 3000 
surface feet per minute. 


Soldering Stainless Steel 


P. B. S.—We have recently placed in service a 
number of gravity deckers equipped with stain- 
less-steel face wires and cloth. These deckers are 
operating on groundwood having a pH of ap- 
proximately 4.1. The lap seam securing the stain- 
less-steel cloth was made with 50-50 tin-lead 
solder and all joints made with this solder show 
distinct evidence of corrosion after approximately 
two months of service. In some cases, the seam 
is actually deteriorating to the point where it will 
lift and has to be repaired. 

We do not as yet know whether the source of 
trouble is mechanical or chemical. The stainless 
steel employed is Type 316 but we do not know 
whether it was active or passive. 


Answered by The International Nickel Co., Inc. 
New York City 


Stainless steel is readily soldered using a 50-50 
lead-tin solder. Sound joints can be produced by 
use of special soldering fluxes. Zinc-chloride or 
cut acid is employed as a flux using the 50-50 
solder and will give fair results. However, for 
stronger joints, as pointed out above, special 
soldering fluxes are desirable. 


metal-working and machine-building industries 


It is important that after applying the solder- 
ing flux and solder, the flux should be thoroughly 
removed by washing. If the flux is not removed, 
the metal will corrode. If the joint is of such a 
nature that washing on both sides is impossible, 
such as would be the case with a lap joint facing 
cloth, it is sometimes customary to first tin the 
stainless steel using a strong flux and then wash 
it. The joint is then assembled and finished using 
a flux as nearly neutral as possible. 

If the pulp stock contains a high percentage of 
alum and has a low pi, it is possible that the 
lead-tin solder may be cathodic to the stainless- 
steel facing cloth, and galvanic action can occur, 
resulting in corrosion of the stainless-steel cloth 
adjacent to the soldered joint. 

Another important factor is the work-hardening 
nature of stainless steel. If a couch roll operates 
on the decker and flexing of the facing cloth 
occurs at the edge of the soldered joint, the 
stainless-steel facing cloth will crack and fail 
prematurely. 


Purchaser Acting as Broker 


A.C.M.—Can a purchaser act as both pur- 
chaser and broker and thus obtain lower prices 
by deducting his broker fees from the regular 
purchase price? 


Answered by Leo T. PARKER 
Attorney at Law, Cincinnati, Ohio 


No. In Rathke vs. Yakima [192 Pac. (2d) 349] 
a purchase contract was signed by the purchaser 
and seller. The contract provided that the pur- 
chaser may act as a broker. 

The higher court held all contracts relating to 
the transaction unenforceable and ruled: “We 
are also of the opinion that the Robinson-Patman 
Act [15 U.S.C.A. 13 (c)] absolutely prohibits the 
paying, or granting, or receiving, or accepting 
anything of value as a commission, brokerage, or 
other compensation, or any allowance or discount 
in lieu thereof, from seller to buyer.” 
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SHOPS 
AROUND | 
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Camera highlights of some in- 

teresting operations performed 

in various metalworking plants 
throughout the nation 


HOT DUET—Extrusions at Harvey Aluminum, Tor- 
rance, Calif., are solution heated-treated in these two 
Westinghouse controlled-temperature electric fur- 
naces. Furnace on right, 110 feet high and 7 feet 
in diameter, is said to be tallest of its type in the 
country. Companion furnace is 70 feet high. Follow- 
ing heating cycle, extrusions discharge into huge ver- 
tical underground quenching tanks. 


GETTING THE BRUSH-OFF— Ends of copper and brass tubes are deburred on this 
shop-built machine, at Calumet & Hecla’s Wolverine Tube Division, Detroit, 
Mich. Tubes are pushed forward between opposed assemblies, each consisting of 
a pair of brushes, motor, and right-angle gear drive. As tubes pass brushes, they 
rotate automatically. Assemblies are mounted on movable bases to accommodate 
varying lengths of work-pieces. 
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MACARONI MAKER—An inspector 
checks water temperature during 
final testing of a vacuumized 
macaroni screw press, at the 
Clermont Machine Co., Brook- 
lyn, N. Y. Heart of the machine 
is a large stainless-steel cast 
screw, 60 inches long with 6-inch 
diameter flights, supplied by 
Empire Steel Castings, Inc., 
‘ Reading, Pa. Replacing one 
made from carbon-steel bar 
stock, the stainless-steel cast 
screw cut material and labor 
costs by 50 per cent and resists 
corrosive and pitting action of 
the food enzymes. 


PLAYER-PIANO WELDING—Insert 
a roll of tape, set the controls, 
and this machine automatically 
welds in less than one and one- 
half hours as many as 1600 spots 
on a jet-engine part, at General 
Electric’s Everett, Mass., plant. 
Welding of cylindrical parts has 
been slashed to about one-fourth 
of time of former manual opera- 
tion. The machine has been de- 
signed by GE’s Small Aircraft 
Engine Department. 


SPRINGTIME IN CHICAGO—Inspec- 
tor at left checks for free-height 
of a heavy-duty spring at the 
Chicago Heights, Ill, plant of 
Alco Products. Other inspector 
performs a Magnaglo test on a 
lighter spring. Plant produces 
springs for railroad freight and 
passenger-car trucks, diesel loco- 
motives, as well as for indus- 
trial machinery. 
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Calculating Dimensions of a Clamp-Forming Die 


CLINIC 


Mathematical problems in shop work and tool 


design submitted by readers of MACHINERY 


Edited by HENRY H. RYFFEL 


Berton J. Leavitt 


The metal part shown in the accompanying 
illustration is formed in two dies: the first die 
makes the reverse bend; the second die is used to 
finish-form the part to the required shape indi- 
cated by the heavy line in the diagram. 

Previous experience indicated that 172 de- 
grees of arc are needed between points a and b 
and that for functional purposes point a should 
be 0.312 inch above b with radii of 0.437 and 
0.497 inch, as shown. 

To construct the dies it is necessary to know 9, 
0, x, y, and z. 


Cushman Motor Works Inc. 


Layout of metal clamp for which ©, ¢, x, y, 
and z must be calculated. 
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Solutions: 
1. Since a total of 172 degrees of arc is required, 
reference to the diagram will show that 


26 + 26 = 172° or 
6+ o= 86° —angle ach 


2. Since ac and cb are of equal length (0.497 
+ 0.4387 = 0.934), triangle acb is an isosceles 
triangle and cd is the perpendicular bisector of 
ab and also the bisector of angle acb 

One-half of angle ach is angle acd. Therefore, 


Angle acd = _ = 43° 


sin 43° 
A37 + 0.497) & 0.68200 
.934 0.68200 


5. Angle abe = angle dcf 
0.312 
ab 
_ 0.312 
~~ 1.27398 
= 0.24480, 
so that angles abe and dcf = 14°10.6’ 


6. 


sin abe = 


o = 43° — 14° 10.6’ 
= 28° 49.4’ 


§@= 43° + 14° 10.6’ 
== 57° 10.0 


8. 


x 


cb X cos 57° 10.6’ 
.934 0.54205 


4 e 
€ MACHINERY’S 
= 
= 0.63699 
: f 4. ab = 2 ad 
| = 2 0.63699 
= 1.27398 | 
) 
| 
| WP 
| 8 
| = ab X cos 14° 10.6’ 
y = 1.27398 0.96955 
= 1.235 
i 9. y = cb X sin 57° 10.6’ 
= 0.934 x 0.84035 7 
= 0.785 
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W ORKING night shift on electrical test long 
ago brought rewards. One was to have a 
severe but quaint old German as partner and 
boss. He tested the assembled motors while we 
adjusted the rheostat of the ancient dynamo that 
supplied the current. Often he would lift up his 
gaze and ardently implore, “Ze wolts is bad—hold 
um, hold um.” 

There is one sales manager who has recently 
learned the need for current in addition to volt- 
age and control. Well over a year ago, with a fine 
reputation as a commodity merchandiser, he was 
called to head up sales for an industrial equip- 
ment builder. 

He defined objectives, set goals, and added sev- 
eral high-voltage salesmen. Total sales proved 
quite disappointing at first in spite of ample sales 
drive. Today this sales manager admits, “Last fall 
our program was based on getting action—order 
closing. When I came here I found everything 
moving too slowly. We had the volts but discov- 
ered later we did not have the power. During late 
spring we worked out a new sales program—we 
call it Depth Selling. It is designed to correct our 
mistaken notion of equipment buying.” When he 
first arrived, like many others, this sales manager 
proclaimed, “A good salesman can sell anything.” 
He clung to the theory that the driving force of 
salesmanship by itself could reach any of a thou- 
sand targets. Why bother with value analysis of 
product and process? Benefits are to parade rath- 
er than appraise and ratify. 

But now this sales manager is aware of the 
positive transformation that quietly continues to 
take place in purchasing. Decisions are being 
made less on emotion and more on evidence 
and reason. Persuasion is more than welcome if 
loaded with reason. One manager of purchases 
for a big industry concern asks this pointed 
question about each supplier’s sales engineer 


Talking With 
Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


Too Many Volts— Too Few Amperes 


“Does he give service before he gets the order as 
well as after?” 

Two operations are in progress to prepare for 
the Depth Selling program effective this fall. 

One consists of a summer training program for 
field sales engineers. This does not feature sales- 
manship but rather technical intelligence and 
engineering practice. It itemizes: 

Economic questions that motivate buying proc- 

ess, production, and maintenance parts. 

Calculating the costs and benefits of replace- 

ment. 

The proper application of equipment. 

Preparing an engineering proposal. 

The other part of the Depth Selling program 
concerns headquarters sales, service, and pro- 
motion. It consists of a penetrating analysis of 
ways and means to add substance and strength 
to the work of field sales engineers. Insufficient 
technical information upon equipment and its 
application is made complete. Sales tools of var- 
ious sorts are sharpened. Samples and models for 
use in selling are provided. Each field sales en- 
gineer now subscribes to trade and technical 
journals which he is required to review. A system 
is set up to circulate engineering data upon appli- 
cations made among all sales engineers. Trade 
paper advertising, that had in the past fallen into 
an obscure rut, is being revised to be alive and 
informative. 

Implementing this Depth Selling program is 
based on a simple principle we so often neglect 
—individual growth. Buildings and the like can- 
not develop stronger foundations, but sales engi- 
neers can. Men don't become engineers without 
abundant on-the-job technical study. Every sales 
manager can profit by appraising personnel and 
systems to make sure there is a proper relation- 
ship between voltage and current—that each is 
controlled so as to produce maximum power. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts and 


Press with Two Bolsters Provides Quick Die Change 


Quick die-change presses intro- 
duced by Danly Machine Special- 
ties, Inc., Chicago, IIl., feature two 
moving bolsters. While one bol- 
ster is over the bed and in 
production, the idle _ bolster, 
shunted to one side of the press, 
can be set up with the dies for 
another job. In a matter of min- 
utes, the operative bolster can be 
moved to the opposite side of the 
press and the idle bolster moved 
over the bed, thus eliminating 
lengthy production delays for 
changing dies. The quick die- 


change principle can be incorpo- 
rated in both overdrive and 
underdrive presses of single, 
double, or triple action. 

Bolsters are mounted on power- 
driven carriers which move over 
rails on the floor level. The up- 
rights of the press are designed 
with side openings large enough 
to afford passage to the carrier, 
bolster, and die assemblies. Since 
dies are not removed through 
either the front or the rear, 
presses can be installed closer to- 
gether, and mechanical handling 


equipment can be of a more per- 
manent nature, since it does not 
have to be removed when setting 
up the dies. Because setup time 
is greatly reduced, the press be- 
comes more efficient, especially 
on short runs. 

Movement of the bolsters is 
directed from a_ push-button 
panel. They can move at the same 
time or independently of each 
other. When moving into working 
position, the carrier comes against 
a positive stop. Wheels on the bot- 
tom of the carrier are then over 


Danly 500-ton single-action press has two bolsters for quick die change 
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SHOP EQUIPMENT 


hydraulic cylinders which are re- 
tracted, permitting the carrier to 
be positioned accurately over keys 
and to rest solidly on the press 
bed. An adapter plate, fastened 
to the upper half of the die is 
clamped automatically to the 
press slide. (Double-action presses 
have adapter plates for both the 
inner and outer slides.) 

After a die has been tried out 
and its shut height is known, a 
motor-driven positioner brings the 
slide to correct setting. A separate 
micro-inching drive, independent 
of the flywheel, permits a die to 
be tried out at slow speed with 
full power. 


Circle Item 101 on postcard, page 255 


Hydrabrasive Precision 
Surface Grinder 


The Abrasive Machine Tool 
Co., East Providence, R.I., has 
brought out a line of Hydrabra- 
sive precision surface grinders 
incorporating many new features. 
The line includes three sizes— 
designated Nos. 824, 1218, and 
1224—which have tables with 
work surfaces 8 by 24 inches, 12 
by 18 inches, and 12 by 24 inches. 
The standard height under a 12- 
inch wheel to top of table is 12 
inches but the machines can be 
built to provide for a work height 
of 18 inches under the wheel. The 
table of the 24-inch model can 
also be safely extended to a length 
of 30 inches without sacrificing 
strength or accuracy. 
Cool-running spindles equipped 
with anti-friction pre-loaded bear- 
ings with lifetime sealed lubrica- 
tion are designed for trouble-free 
operation. The spindles are pre- 
cision-ground from special steel 
and are powered by special “soft” 
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material-handling appliances recently introduced 


Edited by FREEMAN C. DusTIN 


Fig. 1. (Above) Hydrabrasive precision surface grinder an- 
nounced by Abrasive Machine Tool Co. 


Fig. 2. Saddle of machine illustrated in Fig. 1 turned upside-down 
to show precision ground cross-feed screw and ball bearing ways 
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running motors. All components 
are Dynetrically balanced after 
assembly. The head and spindle 
assembly is balanced on the ele- 
vating screw to eliminate binding 
on the column ways. 

The table is actuated by two 
hydraulic cylinder rams with oil 
cushions to absorb all shock at the 
end of each stroke. As each ram is 
under pressure only half of the 
time, the heating usually asso- 
ciated with hydraulically oper- 
ated systems is minimized. The 
low-pressure hydraulic system, 
operating at 200 psi, is of simple 
design, compact, and easily re- 
moved for inspection or mainte- 
nance. Normal temperature rise in 
the hydraulic system is only 20 
degrees F. The coolant system is 
located outside the machine, 
eliminating heat transfer from 
that source. 

The newly designed Hydrabra- 


sive cross-feed is an outstanding 
feature of these machines. A pre- 
cision-ground cross-feed screw 
with backlash eliminator and ball 
bearing saddle ways provides for 
highly accurate transverse saddle 
adjustment. The saddle moves on 
3/4-inch steel pre-loaded ball 
bearings on hardened steel square 
ways arranged as shown in Fig. 2. 
The hydraulic motor turns the 
screw for rapid transverse move- 
ment of the saddle when dressing 
the wheel. 

All controls on the Hydrabra- 
sive machines are conveniently 
grouped for smooth operation and 
are mechanically interlocked for 
positive safety. The elevating 
handwheel is located on the head 
in a convenient position, as illus- 
trated in Fig. 1, to eliminate tire- 
some crouching when lining up 
work, 


Circle Item 102 on postcard, page 255 


Bath Radial Draw Former with Yield-Tension Monitor 
for Use in Producing Guided Missiles 


A 25-ton radial draw former 
equipped to prevent metal fatigue 
in parts produced for guided mis- 
siles has been built by the Cyril 
Bath Co., Solon, Ohio, and deliv- 
ered to the Army Ballistic Missile 
Agency, Huntsville, Ala. This 


machine, Fig. 1, will be used in 
the production of the Jupiter 
guided missile. It is one of the 
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first machines to be equipped 
with the yield-tension monitor, 
Fig. 2, which electronically deter- 
mines the yield point of the mate- 
rial to be formed and_ then 
continuously controls the tension 
forces imposed on the material 
itself during the forming opera- 
tion. With this forming control, 
the part to be produced by the 


Fig. 1. Bath 25-ton radial draw former equipped with yield-tension monitor 


machine is itself used as a test bar 
to determine its own yield 
strength and to control the force 
used in forming it to the required 
shape. 

The newly developed monitor 
equipment will also be used by 
the Convair Division, General 
Dynamics Corporation, manufac- 
turers of the Golden Arrow, 600- 
mph jet airliner, as a part of the 
giant draw former now under 
construction at the Bath plant. 

The radial draw former will 
simultaneously stretch-form and 
compression-form extruded parts, 
sheets, and strips to the desired 
contours, virtually eliminating 
over-stretching or breakage in 
parts made of such expensive 
metals as titanium, magnesium, 
stainless steel, aluminum, and 
their relative alloys. 

The tension control panel, 
shown at right, Fig. 2, houses 
electronic units for amplifying 
and correlating tension and elon- 
gation signals in the yield-tension 
monitor which electronically de- 
termines the yield point of mate- 
rial to be formed by the radial 
draw former and then continu- 
ously controls the tension forces 
imposed on the material during 
the forming operation. The re- 
cording tension meter at the top 
of the cabinet provides a perma- 
nent, charted record of tension 
maintained on the part through- 
out the forming cycle. 
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Fig. 2. Control panels of Cyril Bath radial 
draw-forming equipment shown in Fig. 1 


The machine is provided with 
position control devices which will 
stop the table automatically in the 
same position at the start and 
finish of each part. Limit switches 
can be furnished for relay opera- 
tion to provide step changes in 
work tension during the work 
cycle, or potentiometers can be 
arranged to provide a continuous 
sweep in the change of work ten- 
sion even where working with 
pieces varying in cross-section and 
tapering from one end to the 
other. The entire unit is made up 
of standard items. 


Circle Item 103 on postcard, page 255 


Oilgear Heavy-Duty Fluid 
Power Cylinders 


A new line of heavy-duty, 3500- 
psi, standard and large ram, 
double-acting “Custom-Quality” 
cylinders designed for depend- 
able, trouble-free, leakproof, long 
life operation—even under the 
most severe operating conditions 
—has been announced by the Oil- 
gear Co., Milwaukee, Wis. These 
cylinders are thick-walled, seam- 
less steel, precision bored, honed, 
polished, and carefully gaged for 


accuracy of roundness, straight- 
ness, and size to insure a minimum 
of friction, slip, and wear. 

Eight basic sizes ranging from 
2 to 8 inches are available with 
either standard- or large-diameter 
rams. The length of stroke varies 
from 36 inches up to 158 inches. 


Circle Item 104 on postcard, page 255 


Wadell automatic precision boring machine 
with positioning index-table 


Automatic Precision 
Boring Machine 


The Wadell Equipment Co., 
Clark, N. J., has announced an 
automatic vertical precision bor- 
ing machine, complete with po- 
sitioning index-table. Turning, 
chamfering, and other operations 


“Custom-Quality” heavy-duty fluid power cylinders announced by Oilgear Co. 
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can be performed on this machine 
with multiple cutter-heads. 

The vertical design affords full 
use of two spindles, thus provid- 
ing two finished pieces per cycle. 
The illustration shows the ma- 
chine arranged for boring electric 
motor end-shields. Bore diameters 
are held to size within limits of 
0.0003 inch and concentric within 
0.001 inch. Operation is automatic 
except for loading and unloading. 


Circle Item 105 on postcard, page 255 


Controlled-Atmosphere 
Tempering Units 


Two controlled-atmosphere tem- 
pering units, with and without a 
cooling chamber, have been added 
to the “Clean-Line” heat-treating 
units built by the Eclipse Fuel 
Engineering Co., Rockford, 
Both units are designed with 
standard work heights, so that 
they can readily be made part of 
an integrated heat-treating sys- 
tem with other Eclipse “Clean 
Line” units. 

Tempering operations can be 
maintained at a maximum tem- 


Eclipse “in-and-out” controlled-atmosphere tempering 
or drawing unit added to the “Clean-Line” 


210—MACHINERY, September, 1957 


perature of 1400 degrees F. with 
work manually loaded into the 
heating chamber from a roller 
platform. 

Units equipped with a cooling 
chamber pass the work straight 
through, while those without the 
chamber use the same door for 
loading and unloading. Both fur- 
naces have a work area 24 inches 
wide, 36 inches long, and 18 
inches high. Sealed alloy radiant 
tubes in the gas burners having a 
maximum input of 500,000 Btu 
per hour maintain temperatures 
evenly at all times. 

Both types of tempering fur- 
naces are provided with a com- 
plete instrument panel that in- 
cludes a strip chart controller, ex- 
cess temperature cut-off, indicat- 
ing instrument, motor starters, and 
switches wired to a_ terminal 
strip. Two thermocouples (with 
Inconel protection tubes and lead 
wire, one for temperature control 
and the other for excess tempera- 
ture safety) are also provided. An 
endothermic flow gage with built- 
in adjusting valves is mounted and 
piped to the furnace. 
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Natco Machines for 
Processing Valve 
Rocker Arms 


The National Automatic Tool 
Co., Inc., Richmond, Ind., has 
brought out two multiple-spindle 
drilling machines which complete 
756 valve rocker arms per hour 
when operating at 100 per cent 
efficiency. This combination of 
equipment consists of a vertical 
Holesteel machine and a three- 
way Natco drill. 

The vertical Holesteel machine, 
Fig. 1, has sixteen spindles and a 
six-position automatic indexing 
fixture. Four parts are clamped 
hydraulically at each position as 
the major hole in each part is 
core-drilled, rough-reamed and 
semi-finish reamed. The parts are 
automatically ejected from this 
machine. 

The three-way type drill, Fig. 2, 
consists of a vertical head with 
twelve spindles and two angular 
heads with four spindles each. The 
four-position automatic indexing 
table holds four parts at each po- 
sition. Two holes are drilled 


Fig. 1. Vertical Holesteel drilling machine brought 
out by the National Automatic Tool Co., Inc. 


Fig. 2. Natco drilling machine 

used in conjunction with drilling 

machine shown in Fig. 1, for proc- 
essing valve rocker arms 


through in two steps and one is 
finish-bottomed. Parts are hy- 
draulically clamped. A hydraulic 
distributor insures constant clamp- 
ing pressure at working stations 
even when parts are loaded or un- 
loaded. 
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Baldwin-Lima-Hamilton 
Foil Type Strain Gages 


Easily applied foil type SR-4 
bonded filament strain gages, an- 
nounced by the Baldwin-Lima- 
Hamilton Corporation Electronics 
& Instrumentation Division, Wal- 
tham, Mass., are available in two 
new types that provide fatigue 
life, sensitivity, and hysteresis 
characteristics that are claimed to 
be superior to those of the near- 
est equivalent bonded-wire SR-4 
strain gages. These gages extend 
the “room temperature” range to 
800 degrees F. for continuous 
duty, or 400 degrees F. for short- 
time measurements. 

Because foil gages are thinner 
and more flexible, they are more 
easily applied than wire gages, 
especially in fillets. They are well 
adapted for stress analysis work 
since they are free from internal 
solder joints and have low sensi- 
tivity to cross strain. To combine 
this feature with superior per- 
formance, Type FAP-2 and Type 
FAB-2 foil SR-4 strain gages have 
been developed. The Type FAP-2 
foil gage, a quick-drying, paper- 
and-cement bonded gage, is di- 
rectly comparable to the bonded- 
wire type gage A5-1. The Type 
FAB-2 foil gage, a Bakelite- 
bonded gage, combines the most 
desirable features of the AB-3 
and AB-5 wire types. The marked 
advantages of both foil gage 
types in hysteresis, in fatigue life, 
and in strain sensitivity have been 
demonstrated by tests. 

The gages are provided with 
tinned lead wires anchored into 
the body of the gage so that acci- 
dental tugs on the leads do not 
tend to pull out the terminal foil 
tab. Also, this new arrangement 
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eliminates the delicate operation 
of soldering leads to terminal 
tabs. Sensitivity to moisture has 
been reduced, and electrical and 
dimensional stability improved by 
using a glass-fiber filler. 
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Cincinnati Press Brake 


A 40 Series press brake meas- 
uring 8 feet 6 inches between 
housings, with an over-all die sur- 
face of 12 feet, has been built by 
the Cincinnati Shaper Co., Cin- 


Press brake designed for mounting heavy corrugating and punching 
dies built by Cincinnati Shaper Co. 
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cinnati, Ohio. Both bed and ram 
are made 28 inches wide for 
mounting heavy corrugating and 
punching dies. 

This machine has a stroke of 8 
inches and a shut-height of 22 
inches. It is equipped with a 
power take-off from the main 


shaft for driving automatic feed- 
ing and withdrawal units. Other 
features include air-electric clutch 
control and all-steel, interlocked 
construction. Two-speed, enclosed 
transmission permits operation at 
5 or 20 strokes per minute. 


Circle Item 109 on postcard, page 255 


Cross Transfer-matic Machine Designed to Process 
Right- and Left-Hand Parts 


Automotive front-wheel spin- 
dles and steering arms are forged 
together in one piece and ma- 
chined on a Transfer-matic re- 
cently announced by the Cross 
Company, Detroit, Mich. This ma- 
chine processes right- and left- 
hand spindles together, so that a 
set for one car is completed with 
every machine cycle. The rated 
production capacity of the ma- 
chine is 144 right-hand and 144 
left-hand parts per hour. 

Operations performed by the 
Transfer-matic are: straddle-mill 
the upper and lower support arm 
bosses; straddle-mill the steering- 
arm boss; mill the steering-arm 
stop pad; mill the spindle keyway; 
drill and taper ream the upper 
and lower support arm holes and 
the steering arm hole; drill, ream, 


chamfer and spot-face the two 
brake mounting plate holes; drill, 
counterbore, spot-face, chamfer, 
and ream the brake anchor hole; 
drill the spindle cotter-pin hole; 
and thread the wheel-spindle. 

The parts are carried by pallet 
type work-holding fixtures, which 
are transferred through the ma- 
chine’s seventeen stations. A push- 
button-operated power wrench 
clamps and unclamps the parts in 
the pallet fixtures. Other features 
of the Transfer-matic include: 
construction to JIC standards; 
hardened and ground ways; hy- 
draulic feed and rapid traverse for 
milling, drilling, and reaming; in- 
dividual lead-screw feed for 
threading; and automatic fixture 
cleaning unit. 
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G-E Motor-Generator 
Power Units for Fillerarc 


Welding 


Two new Fillerarc welding 
power sources designed specifical- 
ly for consumable electrodes gas- 
shielded welding have been an- 
nounced by the Welding Depart- 
ment of the General Electric Co., 
Schenectady, N. Y. Both units— 
the constant arc length and the 
constant voltage motor generators 
—are rated at 450 amperes, 60 
cycles. 

Two-high stacking of the units 
makes possible considerable sav- 
ings in floor space. Other features 
of both units are: redesigned fan 
and baffled air ducts for reduced 
noise levels; complete phase in- 
sulation of motor stators for in- 
creased life; over-sized sealed 
bearings; and constant pressure 
brushes designed to insure cor- 
rect settings. 

The constant arc length welder 
with a rising volt-ampere charac- 
teristic is said to eliminate burn- 
back and stubbing. With controls 
only for setting arc length, the 
self-regulating unit will auto- 
matically supply the proper cur- 
rent for any wire feed speed re- 
quired. A special reactor controls 


Cross Transfer-matic equipped for rapid processing of automotive parts 


212—-MACHINERY, September, 1957 


q 

} 8 


current peaks when welding with 
carbon dioxide on mild _ steel, 
greatly reducing spatter and re- 
sulting in cleaner welds, even in 
cases where out-of-position weld- 
ing is being performed. 

The second power source, the 
constant voltage motor-generator, 
decreases the chances of stubbing 
and burn-back and is more suit- 
able for consumable electrode 
gas-shielded welding than stand- 
ard motor-generators with a 
drooping volt-ampere curve. This 
unit holds are voltage constant 
throughout the welding range, in- 
dependent of line-voltage fluctua- 
tions. Welder adjustment may be 
required when wire speed is 
changed, however. The special 
reactor for control of current 
peaks when welding with carbon 
dioxide and mild steel is avail- 
able as optional equipment on 
the constant voltage unit. 

The Fillerarec welding process 
will weld aluminum in any thick- 
ness from 1/16 inch up and stain- 
less steel from 1/16 inch up, in 
downhand, vertical, or overhead 
positions. The process is now in 
use on aluminum and aluminum 
alloys; mild, low-alloy and stain- 


General Electric motor-generator power source 
for Fillerarc welding 


less steel; titanium; copper and 
copper alloys; nickel; and mag- 
nesium. 
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Portage Heavy-Duty 
Milling Cutter 


A Manchester face-milling cut- 
ter designed to handle “tough 
jobs” has been brought out by 
Portage Double Quick, Inc., Ak- 
ron, Ohio. This cutter is made of 
SAE 4140 heat-treated steel and 
can take a 2 1/2-inch diameter 
cut. The shearing action of the 
double inserts provides for fast 
cutting, yet assures a well finished 
surface. The carbide inserts can 
be changed in a matter of sec- 
onds and can easily be reset with 
a tool setting gage, as shown in 
the lower right corner of the il- 
lustration. A tool setting gage is 
furnished with each cutter, which 
eliminates indicating and assures 
equal tooth loading. Settings can 
be made right at the machine. 
The carbide inserts offer unusual- 
ly long service without resharpen- 
ing. This tool is available with 
3/4- or l-inch diameter shanks. 
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Portage heavy-duty face-milling cutter 
with double inserts 
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Two-position drilling and tapping 
machine brought out by the 
Govro-Nelson Co. 


Govro-Nelson Dual Drilling 
and Tapping Machine 


Govro-Nelson Co., Detroit, 
Mich., has developed a machine 
designed to speed up operations 
with its automatic drilling and 
tapping units. This two-position 
machine incorporates two vertical 
and five horizontal units for drill- 
ing and tapping twelve holes in 
three similar parts. Two holes are 
drilled in one position and ten 
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holes are tapped in the second 
position. 

The operator alternately loads 
the two machines, completes the 
drilling operations on a manually 
clamped fixture (right), and taps 
ten holes simultaneously on the 
second machine (left) which auto- 


matically clamps, taps, and re- 
leases the part. The output is 300 
parts per hour. By changing the 
number and arrangements of the 
units, the machine is readily 
adapted to a variety of drilling 
and tapping operations. 
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Fellows Injection Molding Machine 


A No. 12-350 injection molding 
machine for a variety of plastic 
products in the intermediate-size 
range of 12 to 20 ounces has been 
announced by the Fellows Gear 
Shaper Co., Springfield, Vt. An 
optional “Pre-Pac” or stuffing de- 
vice is required for the 20-ounce 
shots. The machine operates dry 
at the rate of 700 cycles per hour 
and handles mold bases up to 20 
by 31 1/2 inches with a 14-inch 
draw. It will also produce deep- 
drawn, thin-wall parts such as two 
1/2-gallon containers with walls 
0.035-inch thick on a cycle of less 
than 10 seconds. Heavier sections 
can be produced when the ma- 
chine is operated on a cycle of 
about 60 seconds. 

The heating cylinder is of the 
Taper-Tite Torpedo design and 
plasticizes up to 150 pounds of 
polystyrene at 420 degrees F., plus 
or minus 10 degrees. A new fea- 
ture in the cylinder design is a 
ball joint adapter, into which the 
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nozzle is screwed, for ready 
alignment of the sprue bushing 
and heating cylinder. Cylinder 
heat control is through three pro- 
portioning Amplitrol vibration- 
proof temperature controllers. 
Standard nozzle temperature con- 
trol is by heater band and rheo- 
stat, but an optional control kit 
using a fourth Amplitrol can be 
purchased. The injection plunger 
is water-cooled and has rapid trav- 
erse in both directions which per- 
mits it to be moved either in or 
out. The hydraulically operated 
toggle type press has a mold lock- 
ing pressure of 350 tons. 
Although, as a safety precau- 
tion, the standard machine control 
circuit requires the operator to 
open and close the door before the 
next cycle will start, the machine 
can be made fully automatic by 
the addition of the optional auto- 
matic molding kit consisting of 
recycle timer, air blast, counter, 
dual injection pressure control, 


Injection molding machine announced by the Fellows Gear Shaper Co. 


and low-pressure mold closing 
safety device. 

Controls for time, temperature, 
pressure and speed, as well as 
those for all setup functions, are 
grouped to facilitate both setup 
and operation. All electric equip- 
ment including an “across-the- 
line” starter and disconnect are 
included on the electrical panel 
as part of the machine. 

Circle Item 115 on postcard, page 255 


Minster Press Cabinet Leg 


The Minster Machine Co., 
Minster, Ohio, is supplying cabi- 
nets cast within press legs for 
mounting electrical, air and lub- 
rication controls as extra equip- 
ment with its Series 1 open-back 
and inclinable and Series Gl gap 
presses. For example, in any inclin- 
able type press of 22 tons capacity 
or larger, the cabinet interior of 
either right or left leg can be 
designed to contain the motor 
starter, clutch conrols, and auxil- 
iary power outlet. 

Operator selectors and motor 
buttons can be mounted in a re- 
cessed panel in the upper front 
of leg. The opposite leg could con- 
tain clutch air-supply-filter reg- 
ulator and safety valve, electric 
counter, and lubrication system 
controls. Heavy conduit carries 
power and control lines between 


the legs. Cabinets are of the NE- 
MA Type 12 with moisture-proof 
enclosures. Compactness and 
built-in design protects the con- 
trols and allows quick adjustment 
from a central point. These 
cabinet legs are patented. 
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U. S. Burke Half-Mill 


Unlimited accessory combina- 
tions for specific applications are 
said to make the new No. 1 U. S. 
Half-Mill a valuable production 
or toolroom milling machine. De- 
veloped by the U. S. Burke Ma- 
chine Tool Division, Cincinnati, 
Ohio, this compact machine offers 
unlimited flexibility, together with 
unusual power and ruggedness. 

The basic half-mill, powered by 
a 1- or 2-hp motor, with rack-and- 
pinion head feed, has numerous 
production adaptations. For tool- 
room and light horizontal boring 
operations, it may be equipped 
with a micrometer depth stop, 
screw type manual head feed, and 
longitudinal screw feed table. 
Combination of the 18-inch stroke 
air-hydraulic table feed and 4- 
inch stroke head feed makes the 
half-mill into a semi-automatic 


production machine. For use with 
carbide or ceramic tooling, it can 
be equipped with a high-speed 
head and motor to operate at se- 
lective spindle speeds up to 5000 
rpm. 


Patented press cabinet leg brought out by the 
Minster Machine Co. 


A coolant system may be added 
to the half-mill, since the reservoir 
and collecting area are cast into 
the standard base. Also available 
are: Overarm supports with plain, 
live, or self-aligning arbor center 
for added rigidity; rack and pinion 
feed table; riser blocks to increase 
distance from cutter to base or ta- 
ble top; and a welded steel pedes- 
tal for applications where the 
bench type of mounting is unde- 
sirable. 
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Steering gear segment being shaved and deburred 
on Red Ring machine 


Red Ring Shaving and 
Deburring Process 


A process that permits combin- 
ing gear-tooth shaving and outside- 
diameter deburring operations in 
sector gears on standard Red Ring 
rotary shaving machines has been 
announced by the National Broach 
& Machine Co., Detroit, Mich. The 
method has been initially applied 
to the finishing of teeth on steer- 
ing-gear segments having the con- 
ical involute (tapered tooth) form. 


Half-Mill developed by U. S. Burke Machine Tool Division 
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To carry out the simultaneous 
sector-gear shaving and deburring 
operation on a conventional shav- 
ing machine, a new type of rotary 
deburring tool in the form of a 
gear has been developed. This 
high-speed steel too] has a conical 
involute tooth shape and meshes 
with the gear segment. The form 
of the deburring tool teeth at their 
root portions is designed in such 
a manner that the shaving burr at 
the outside diameter of the sector 


work gear is removed as it is pro- 
duced. 

The deburring tool is mounted 
on an auxiliary spindle on the table 
at the rear of the shaving ma- 
chine head and tailstock. Proper 
timing relationships between the 
conical involute (tapered tooth) 
shaving cutter, work driving head, 
and deburring tool are achieved 
by a train of precision gears of 
the correct speed ratio. 
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Giddings & Lewis Spar- and Skin-Milling Machine 


The first regular production 
model of a numerically controlled 
spar- and skin-milling machine 
built by the Giddings & Lewis 
Machine Tool Co., Fond du Lac, 
Wis., has been given final cutting 
tests and approval by the defense 
department and aircraft technical 
staffs. This machine will be used 
by the Martin Co., Denver, Colo., 
in the production of airframe com- 
ponents for the “Titan” intercon- 
tinental ballistic missile. 

The machine illustrated is 


equipped with the Giddings & 
Lewis Numericord system mag- 
netic tape control. In this system 
decimal, numerical data for all 
machining functions is directly 
programmed off part drawings and 
converted electronically into time- 
motion-coordinated, electrical-ma- 
chine-command signals. 
Transcribing data from pro- 
grammers’ manuscript to perfo- 
rated paper tape is readily 
accomplished by clerical help. 
This operation is simplified by 


a normal 10-digit keyboard and is 
safeguarded by logical circuitry 
which automatically checks the 
accuracy of all data fed into the 
perforating unit. 

The completed paper tape rep- 
resents a permanent storage 
medium of all skills, decisions, and 
computations necessary to ma- 
chine a part completely and auto- 
matically. Its primary function is 
to present all command data, in 
serial form, to the system's elec- 
tronic computing director. Here, 
the paper tape is “read” line for 
line, some data going into “mem- 
ory” units for later call up, some 
being immediately processed in 
coordinating circuits for recording 
on the 14-channel, machine-con- 
trol magnetic tape, as required to 
complete the milling operations. 

The exceptionally rigid, closed 
rectangular arch and rail design 
permits interchanging ferrous and 
non-ferrous cutting heads. This 
type of equipment is also well 
adapted for use in other produc- 
tion fields and in job shops hand- 
ling certain classes of work. 
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Spar- and skin-milling machine with numerical control built by Giddings & Lewis Machine Tool Co. 
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Unitized transfer type automatic crankpin grinding machine announced by the Norton Co. 


Norton Automatic Crankpin Grinding Machine 


The Norton Co., Worcester, 
Mass., has announced the devel- 
opment of a No. 2 unitized trans- 
fer type crankpin grinding ma- 
chine for completely automatic, 
high-production precision grind- 
ing of automotive type crankpins. 
Four-pin crankshafts can be fin- 
ish-ground with no manual effort 
at the rate of 240 pins per hour. 

The machine consists of sepa- 
rate, self-contained, easily regu- 
lated units. Each unit grinds a 
single pin on the crankshaft inde- 
pendently of the other units. Be- 
cause of this feature, any unit may 
be cut out of service without af- 
fecting operation of other units. 
The units are installed in a row, 
one behind the other, as shown in 
the illustration, and are connected 
only by means of a conveyor 
which carries the cranks. 

Fast work loading and unload- 
ing is made possible by a double 
hook loading mechanism. An un- 
ground crank is placed in the 
work-holders as soon as_ the 
ground crank is removed. All 
transferring of the work is done 
during the grinding cycle. 

The loading mechanism auto- 
matically locates the work in the 


correct position for grinding. 
Other features include: automatic 
wheel truing coupled with auto- 
matic wheel-wear compensation; 
constant peripheral wheel speed; 
balanced torque work-spindle 
drive; and a complete system of 
safety interlocks that shut down 
the machine in case of malfunc- 
tioning. 
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High-Speed Sensitive 
Drilling Machine 


A Model 1F high-speed sensi- 
tive drilling machine with a 
10-inch overhang has been an- 
nounced by the Edlund Machin- 
ery Co., Cortland, N. Y. This 
machine is designed for high- 
speed, sensitive drilling of small 
parts and assemblies and is par- 
ticularly adapted for handling 
high-production, long-run work 
on large parts. It is available in 
standard or special-purpose com- 
binations and can be adapted io 
meet a wide range of work. Ma- 
chines are available with from 
one to six spindles and with speed 
ranges from 625 to 10,000 rpm. 


Positive control of spindle 
speed to suit a particular job re- 
quirement is obtained by simply 
turning a knob, located on the 
upper column, without stopping 
to change belts or gears. The 


High-speed drilling machine built 
by Edlund Machinery Co. 
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exact spindle speed is always 
shown in the speed indicator win- 
dow next to the control knob. A 
pre-positioned micrometer depth 
gage provides positive control 
over tool penetration. The large, 
double-knurled knob with clearly 


A new 6- to 8-ounce plastics in- 
jection molding machine for 
which exceptionally fast operation 
is claimed has been announced by 
the Hydraulic Press Mfg. Co., a 
division of Koehring Co., Mount 
Gilead, Ohio. This Model 200-H- 
6/8 machine will operate at full 
clamp stroke with maximum ton- 
nage at the rate of 720 cycles per 
hour, and up to 900 cycles per 
hour with reduced stroke. It is 
designed for high-speed jobs such 
as required in the packaging in- 
dustry as well as for all types of 
difficult custom molding. 

This 200-ton unit (with a 30-hp 
motor) features a full hydraulic 
clamp with 15-inch stroke and 25- 
inch daylight height. The clamp 
automatically adjusts itself for dif- 
ferent mold thicknesses, thus re- 
ducing mold setup time to a mini- 
mum. The injection circuit has 
controls designed for “prepacking” 
“shots” of 8 ounces or over; flow 
control for plunger slow-down; 
dual pressure adjustment for 


H-P-M Plastics-Molding Machine 


etched micrometer markings can 
be set for any depth within the 
3-inch traverse range of the spin- 
dle. A three-handled feed-wheel 
permits selection of the most con- 
venient feed-lever position. 
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lower holding pressure after mold 
is filled; and automatic unloading 
of injection pump, which results in 
savings in power and water and 
insures longer pump life. 

Large 26- by 26-inch platens 
provide space for mounting mold 
bases up to 15 by 26 inches, either 
vertically or horizontally. 

The control panel is perma- 
nently located in the position 
shown at the right of the machine 
which allows easy access to timers 
and temperature controls. 
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Niles-Imperial Vertical 
Turret Lathe 


The Aaron Machinery Co., Inc., 
New York City, distributors for 
the German-made Niles-Imperial 
vertical turret lathe, is introduc- 
ing this machine in a 41/51-inch 
size—swing with side head in 
position is 41 inches and with 
side head below the table, 51 


inches. 
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Plastics injection molding machine announced by the Hydraulic Press Mfg. Co. 


Niles Imperial turret lathe distributed 
by the Aaron Machinery Co. 


The faceplate is mounted on 
circular V-ways designed to with- 
stand high pressure, and the face- 
plate spindle is accurately cen- 
tered by two large cylindrical 
bearings. The main shaft is bored 
to take long-stemmed boring 
tools. 

Twelve faceplate speeds are 
available, all controlled by two 
levers. The drive gear case can 
be removed as a unit from the 
column when the screws are re- 
moved. The belt pulley is located 
on the drive gear case, protected 
by a guard and driven directly 
by the motor. 
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A remote-control system to op- 
erate Monarch Series 62 lathes 
with air-gage tracer equipment 
from a distance of 12 feet or 
more is announced by the Mon- 
arch Machine Tool Co., Sidney, 
Ohio. This control is designed for 
special turning applications such 
as machining radioactive mate- 
rials, contouring solid propellants 
for rockets and missiles, or where- 
ever it is desirable to position the 
operator at a distance from the 
machine. The remote-control sys- 
tem consists basically of an elec- 
trical control cabinet and operat- 
ing panel plus a separate auto 
cycle control stand, both electri- 
cally connected to the machine. 

The main drive motor of the 


Remote-Control System for Monarch Lathes 


Remote-control system developed for Monarch Series 62 lathes 


lathe can be started, stopped, or 
reversed; the spindle can be 
jogged, run, braked, or shifted to 
a second pre-selected turning 
speed; and feed rates may be 
varied—all from the remote posi- 
tion. Actual tool movements are 
regulated during operation by the 
air-gage tracer mechanism mount- 
ed directly on the machine, with 
the complete cutting cycle, in- 
cluding traverse return, under 


fully automatic control. When 
using this new control arrange- 
ment it is not necessary for the 
operator to be able to see the 
machine while turning is in prog- 
ress. Where certain critical ma- 
chining jobs require the lathe 
operator to follow the progress of 
the cut from the remote-control 
position, a closed circuit televi- 
sion hookup can provide the nec- 
essary close-up view. 
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Snyder Line-Index Machine for Processing 
Tractor Axle Housings 


Partial automation has been ap- 
plied to a line-index type machine 
designed and built by the Snyder 
Tool & Engineering Co., Detroit, 


Snyder hydraulically operated and electrically controlled line-index machine 
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Mich., for the economical produc- 
tion of limited quantities of a 
variety of parts. This special ma- 
chine performs up to forty drill- 
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ing, boring, turning, and tapping 
operations to complete the ma- 
chining of three different large 
tractor drive axle housings. The 
housings are made of either 
malleable iron or cast steel. One 
housing is produced at a net rate 
of 9.1 pieces per day, the second 
at 10.2 parts per day, and the 
third at 8.5 parts per day. 
Flexibility of machine opera- 
tion is provided by mounting the 
part in a fixture with a built-in 
index-table, This fixture and table 
unit is indexed in a line to six sta- 
tions between a pair of opposed 
wing-base machining units. Where 


required, the fixture is rotated 
180 degrees between stations. 

The machine is hydraulically 
operated and electrically con- 
trolled. Standard way type ma- 
chining units have automatic 
lubricating systems. Separate hy- 
draulic power packs provide 
power for operating the machine 
slide and index motions. All units 
have hardened and ground ways. 
The tapping head has individual, 
automatically lubricated, lead- 
screw drives for each spindle. The 
heads are driven by 7 1/2-, 10-, 
15- and 20-hp motors. 
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Automated Machine for Processing Pump Impellers 


An automated eight-station ro- 
tary index machine that accu- 
rately positions and performs 
machining operations on produc- 
tion parts is available from the 
Expert Automation Machine Co., 
Detroit, Mich. This machine spot- 
faces, reams, bores, and bearing- 
izes the sintered iron bore and 
thrust face of 6-inch diameter 
plastic automotive water-pump 
impellers at a production rate of 
700 pieces per hour at 80 per cent 
efficiency. By changing the fix- 
tures and heads, this machine can 
handle large or small parts. 


Eight-station rotary index machine built by 
Expert Automation Machine Co. 
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The machine has sixteen over- 
center toggle type clamping fix- 
tures (two per station) which 
automatically center and square 
the part and clamp it in position 
prior to the machining operations. 
A unique expandable rubber 


automatic unloading mechanism 
removes the part from the fixtures 
after all machining operations 
have been completed. All machin- 
ing heads are mounted on Expert 
standard way units. These elec- 
trically controlled and hydraulic- 
ally operated units have an ad- 
vance and return rate of 300 
inches per minute and a thrust of 
7000 pounds. Six adjustable dogs 
control the operation of the way 
unit. 

The index table is driven by a 
cam index mechanism with a me- 
chanical shot pin. The high torque 
rating of this index mechanism 
permits the indexing of the 2500- 
pound table (including fixtures) 
from station to station in 1 3/4 
seconds without shock or impact. 
The cam index mechanism is 
driven by a gear reducer and a 
2-hp electric motor. The machine 
occupies a floor space about 12 
feet in diameter and is approxi- 
mately 14 feet high. 
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Pangborn Small-Size Rotoblast Cleaning Table 


The Pangborn Corporation, 
Hagerstown, Md., has introduced 
a 48-inch Rotoblast table for 
foundries and plants that require 
a small, flexible machine for a 


wide range of cleaning operations. 
Castings, forgings, and stampings 
up to 48 inches in diameter by 24 
inches high, as well as plastic and 
composition materials, can be 


Small Rotoblast cleaning table introduced by 
Pangborn Corporation 


Diamond high-speed “Multi-Max’ 


economically blasted in this low- 
cost unit. 

The equipment will handle 
loads weighing up to 4000 pounds. 
A cast labyrinth abrasive sealing 
system makes the cabinet abra- 
sive-tight without rubber gaskets. 
For efficient loading, a single door 
opens to expose half of the 48-inch 
diameter rotating work-table. 

A single overhead Rotoblast 
wheel, powered by a 10-hp motor, 
will throw 15,000 pounds of abra- 
sive per hour and for extra clean- 
ing capacity, an optional 15-hp 
motor is available that will throw 
22,000 pounds of abrasive per 
hour. For maximum abrasive ef- 
ficiency, a self-contained auto- 
matic elevator and separator con- 
tinuously clean used abrasive for 
recirculation to the Rotoblast 
wheel. 
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High-Speed Multi-Max 
Punch Press 


The Diamond Machine Tool 
Corporation, Pico, Calif., has an- 
nounced a completely redesigned 
Multi-Max punch press. It is 
available in capacities of from 40 
to 125 tons and in two- and four- 
post models, with speeds of from 
40 to 1000 strokes per minute. 
Bolster and ram areas range from 
2 by 2 feet up to 4 by 12 feet with 
unlimited shut die height. 

Material can be fed from front 
to back, back to front, and side to 
side. Safety features include: two- 
hand control, with locking device 
on left-hand control providing 


" punch press 


safe one-hand operation; hand- 
switch that is automatically off 
when foot-switch is operable; key 
lock control on control panel; and 
automatic stop on downward 
stroke of ram if operator takes 
hands off controls. In the event 
of power failure the machine 
automatically “fails safe.” 
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Timken Roller Bearings 
of Increased Capacity 


The capacity ratings of most 
series of roller bearings manufac- 
tured by the Timken Roller Bear- 
ing Co., Canton, Ohio, have been 
increased, according to the com- 
pany’s engineers. The majority of 
the ratings have been raised by 
approximately 10 per cent, while 
some capacities have been in- 
creased as much as 39 per cent. 
The higher ratings make it possi- 
ble to use smaller bearings in 
many applications, which results 
in a more compact product and a 
reduction in the amount of mate- 
rial required, since the size of 
shafts and housings can be com- 
mensurately reduced. The smaller 
size makes possible new uses. 

Three things led to these in- 
creases in Timken bearing capaci- 
ties: a review of more than 6000 
different laboratory studies of 
bearing performance on fatigue 
life testing machines; review of 
the life of millions of Timken bear- 
ings in the field; and, finally, re- 
finements in the method of analyz- 
ing these studies mathematically. 
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Landis air-operated roller pipe cutter 


Landis Roller Pipe Cutters 


The Landis Machine Co., 
Waynesboro, Pa., has recently de- 
veloped a 2B series of pipe- and 
nipple-cutting machines designed 
to replace the No. 2 style cutters. 
The new machines feature an in- 
creased capacity of 1/8 to 3 inches 
and offer higher production rates. 
They also incorporate many new 
design principles. Three methods 
of cycling are available—air, man- 
ual and gage, or automatic. The 
desired method can be quickly 
and easily selected by setting a 
switch on the electrical control 
panel. 


In the manual cycle the cutting- 
off assembly descends, performs 
the cutting-off operation, and re- 
turns to the load position. To re- 
peat the operation, the operator 
must depress the “down” button 
after each cycle. When operated 
in the “gage” cycle the 2BA ma- 
chine functions semi-automati- 
cally. Placing the pipe against the 
length gage activates a micro 
switch to begin the cycle. The 
cutting-off unit descends, cuts off 
the length of pipe or nipple, and 
returns to the load position. This 
cycle is repeated each time the 
pipe contacts the length gage. 
When operated automatically, the 
machine repeats the cutting-off 
cycle continuously. 

The stroke rate of the cutting 
unit—when using the machine for 
manual, semi-automatic, or auto- 
matic operation—can be regulated 
to produce up to a maximum of 
fifty cycles per minute. A worm- 
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driven gear-box having a high-low 
range provides the 2BA and 2B 
machines with spindle speeds of 
200 and 240 rpm. A single alloy- 
steel cutter disc 8 inches in diam- 
eter, heat-treated for maximum 
wearing qualities, is used in both 
machines. This disc can be re- 
sharpened until a minimum disc 
diameter of 5 inches is reached. 
Any length of pipe up to 24 inches 
can be cut off by positioning the 
pipe length gage on the gage rod. 
Both the air and manually oper- 
ated machines are powered by a 
5-hp constant speed motor oper- 
ating at 1800 rpm. 
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Huge Steam Forging 
Hammers 


Two double-frame steam forg- 
ing hammers have been built by 
Chambersburg Engineering Co., 
Chambersburg, Pa., for shipment 
to Santiago, Chile. These 16,000- 
and 10,000-pound machines will 
be the largest forging hammers in 
South America and will work as a 
team, producing steel railroad 
tire rings and axles. 

The 16,000-pound hammer will 
be used to pancake and pierce bil- 
lets weighing up to 1100 pounds. 
Moved to the 10,000-pound ham- 
mer and placed in a special die 
set, the forging is expanded to the 
proper tire thickness. After re- 
heating, the forging is placed in 
a finishing mill where the steel 


Natco “Holeway” cylinder block processing machine 
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Double-frame steam forging hammers built by Chambersburg Engineering Co. 


tire is expanded to its final diam- 

eter and the rim is shaped. 
Using dies with half-round im- 

pressions machined in each die 


face, the 10.900-pound hammer 
will also be used for forging rail- 
road axles. 
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Nateco “‘Holeway” Transfer Machine for 
Processing Cylinder Blocks 


One hundred twenty cylinder 
blocks per hour are processed 
through twenty-one stations of a 
new “Holeway” transfer machine 
built by the National Automatic 
Tool Co., Richmond, Ind. Parts 
handled on this machine can 
easily be removed by dropping 
the guide rail at stations which 
operate on one side only. All drill- 
ing and milling operations are 
completed on faces presented 


with the pan face up. Fifty-six op- 
erations are performed on a part 
as it progresses through the sta- 
tions which include one loading, 
thirteen machining, three idle, 
one rotating, one inspection (plugs 
check for broken drills and 
depth), one for chip dumping, 
and one for unloading. Since the 
part must be located from the top, 
it is elevated over fixed pins and 
up against locating pads. 

Circle Item 132 on postcard, page 255 


Improved Oxy-Acetylene 
Welding and Cutting Outfit 


An improved model of its Prest- 
O-Lite No. 420 welding and cut- 
ting outfit capable of welding ma- 
terial up to 3/8 inch thick and 
cutting metal up to 2 inches in 
thickness has been introduced by 
the Linde Co., Division of Union 
Carbide Corporation, New York 
City. This outfit includes the 
Prest-O-Lite No. 420 blowpipe 
which welds, cuts, heats and 
brazes without a cutting attach- 
ment. Recent changes have made 
this blowpipe easier to use. For 
example, the cutting oxygen lever 
has been moved to the top of the 
handle where it can be turned on 
or off with the thumb. A green 


| 


plastic ring has been placed 
around the oxygen valve and a 
red ring around the acetylene 
valve for positive identification. 
Plastic gage crystals for oxygen 
and acetylene regulators have 
been replaced by non-clouding 
glass kept in place with a screw- 
type retaining ring. Besides the 
No. 420 blowpipe and R-412 and 
R-413 regulators, the new model 
welding and cutting outfit in- 
cludes: four interchangeable tips 
(three welding, one cutting) and 
a 12 1/2-foot twin hose. 
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Wallace Large-Capacity 
Pipe-Cutting Machine 


A newly designed machine ca- 
pable of cutting pipe 20 inches or 
more in diameter with a surface 
finish suitable for gasket face use 
has been announced by Wallace 
Supplies Mfg. Co., Chicago, Ill. 
The machine shown can handle a 
40-foot double random length of 
pipe with a wall thickness of 7/8 
inch. Heavier pipe can be cut pro- 
vided the first section to be cut is 
5 feet or more in length. 

The controls used to move the 
chucking drive up and down for 
centering and the locking system 
which holds the chuck in the 
proper position longitudinally are 
hydraulically operated. Movement 
of the chucking device back and 


Large-capacity pipe-cutting machine made by Wallace Supplies Mfg. Co. 


forth to control length of cut 
piece is electrically actuated as 
are the rotating and cutting units. 
Larger size machines can be 
made to order. 
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Axelson Heavy-Duty Lathe 


The Axelson Mfg. Co., Division 
of U. S. Industries, Inc., Los An- 
geles, Calif., has added a new 
Model 4431 lathe to its line of 
machine tools. This lathe swings 
44 inches over the ways, 31 inches 
over the cross-slide, and has a 
75-hp motor capable of develop- 
ing over 100 hp for peak-load re- 
quirements. 


Heavy-duty lathe brought out by the Axelson Mfg. Co. 


Headstock controls provide a 
range of spindle speeds, from 7 to 
650 rpm in true geometric pro- 
gression. The rigid, one-piece 
cast tailstock has a two-speed 
spindle. This provides a rapid 
rate for setting the center and a 
slow movement for drilling, bor- 
ing, etc. Sixty-one feeds and forty- 
five thread-cutting leads are 
furnished by the totally enclosed 
gear-box. The cast-steel, com- 
pound rest is capable of extended 
travel. The apron is of extra-heavy 
box type design and is completely 
enclosed so that all shafts and 
gears operate with automatic pres- 
sure lubrication. 
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A small, low-cost, pumpless and 
motorless hydraulic press, called 
“Hydrolair,” has been brought out 
by the American Steel Foundries, 
Elmes Enginecring Division, Cin- 
cinnati, Ohio, for plastics-mold- 
ing, laminating, compacting, and 
similar work. This unit can be op- 
erated from the regular shop air 
line. Standard model Hydrolair 
presses are said to meet the pro- 
duction requirements of most 
small-press users. To meet special 
requirements with maximum effi- 
ciency and economy, custom-de- 
signed units like the special type 
Hydrolair shown here have been 
developed. 

The platen on standard models 
is of the moving-up type. The 
specially built unit illustrated, 
however, has a moving-down plat- 
en designed for an assembly op- 
eration wherein manual controls 
operate the pressing platen and a 
foot-switch is installed for actuat- 
ing an unloading mechanism. The 
housing containing the controls 
has been extended to permit 


Elmes Hydrolair Plastics-Molding 
and Laminating Press 


mounting a loading and unloading 
table at the press-bed level. 

This press is manually operated 
and has a 50-ton pressure ca- 
pacity. For power it utilizes air 
from the shop air line at a pressure 
of 80 to 90 psi. The air-oil reser- 
voir, Elmes patented air-hydraulic 
intensifier, the hydraulic cylin- 
ders, and practically the entire 
hydraulic circuit are in the base. 
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Federal Electronic 
Comparator 


Dimensional variations as 
small as one millionth of an inch 
can be detected with a super- 
sensitive electronic comparator 
recently developed by the Fed- 
eral Products Corporation, Provi- 
dence, R. I. This comparator, 
designated Model 130 B-9, was 
originally built to measure preci- 
sion ball bearings, but it is com- 
pletely adjustable and may be 
used for parts of various shapes 
and sizes. 


Hydrolair molding press announced by American Steel 
Foundries, Elmes Engineering Division. 
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Squareness-of-face attachment for Bryant portable 
internal thread gage. 


Federal super-sensitive electronic 
comparator 


Any one of four magnifications 
can be selected quickly by means 
of a switch. They range from 
60,000 to 1 (0.000001l-inch gradu- 
ations) to 2000 to 1 (0.000030- 
inch graduations). Ample electri- 
cal zero adjustment is provided. 
The gage capacity is adjustable 
over a wide range. 
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Squareness Attachment 
for Thread Gage 


A squareness-of-face checking 
attachment has been developed 
for the Bryant P-21 portable inter- 
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nal thread gage by the Bryant 
Gage and Spindle Division, 
Springfield, Vt. This attachment 
permits a face, shoulder, or coun- 
terbore to be checked for square- 
ness in relation to a thread during 
machining as well as at inspection. 
A complete check of the internal 
thread is made at the same time. 
The attachment can be quickly 
clamped to any standard Bryant 
P-21 portable gage. 

Circle Item 138 on postcard, page 255 


Wallace “‘Roll-A-Round”’ 
Dry Abrasive Cut- 
Machining Unit 


A versatile low-cost cutting ma- 
chine for performing a variety of 
cutting operations on a wide range 
of pipes, tubes, and structural 
shapes has been developed by the 
Wallace Supplies Mfg. Co., Chica- 
go, Ill. This unit is available in 
two stock sizes: One for cutting 
hollow sections 6 5/8 inches in 
diameter or such shapes as will 
fit into a circle 6 inches in diam- 
eter; and the other for handling 
hollow sections (such as pipe or 
tube) with outside diameters up to 
12 5/8 inches, as well as structural 


“Roll-A-Round” dry abrasive cut-machining unit 
made by Wallace Supplies Mfg. Co. 


or special sections which will fit 
into a 12-inch circle. Other sizes 
will be made to order. 

Electrical power controlled 
through a drum type reversing 
switch makes rotation of the cut- 


ting unit simple and positive. A 
variable drive system permits se- 
lection of the proper speed for ro- 
tation of the cutting head around 
the work. 
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Aronson Positioner for Welding Titanium 


A fully automatic positioner for 
use in welding titanium has been 
brought out by Aronson Machine 
Co., Arcade, N. Y. This Model 
21TS “Titanium Special” posi- 
tioner provides a 64-inch diameter 
gastight seal plate under the 60- 
inch round eight-slot precision- 
machined table. A plastic gas- 
tight dome can be placed over the 
table and work-piece when weld- 
ing in a gaseous atmosphere. The 
positioner features precision-con- 
trolled rotation at variable speed 
and fast positioning, powered tilt- 
ing, and powered elevating, all 
pre-set in an electrical panel. An 
electric tachometer with a 7-inch 
dial that is accurate to 2 per cent, 
shows the rpm table speed setting 
of the transmission with the table 
turning or stopped. 

The table-tilt gear-motor and 
elevation gear-motor are equipped 


with magnetic braking and fully 
adjustable precision limit switches. 
The elevation chassis is carried on 
roller bearings to eliminate sliding 
friction. The table rotation drive 
has infinitely variable speed from 
0 to 2.7 rpm and fast positioning 
at constant speed of 4 rpm. A 3- 
hp variable-speed transmission 
and 2-hp double-end motor com- 
plete the rotation drive system. 
The table tilts 135 degrees in 23.4 
seconds with 3-hp syncrogear mo- 
tor and elevates 24 inches full tra- 
vel in 15 seconds with 3-hp syn- 
crogear motor. Load capacity is 
5000 pounds with center of grav- 
ity 6 inches above table and 4 
inches off-center. Rotation torque 
is 20,000 pounds-inch. The heavy- 
duty steel base is equipped with 8- 
inch heavy-duty V-groove casters 
for portability on a track. 
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Automatic positioner for welding titanium made 
by Aronson Machine Co. 
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Circular Storage Unit for 
Collecting, Storing, and 
Feeding Parts 

A new type storage unit for 
handling parts that do not roll in 
automated processing lines has 
been developed by the Gear-O- 
Mation Division, Michigan Tool 
Co., East Detroit, Mich. Desig- 
nated a circular storage unit, the 
equipment is designed to offer a 
true demand-feeding system from 
a controlled mobile-storage me- 
dium for irregularly shaped and 
interlocking parts. 

Although primarily designed 
for parts such as spur gears, the 
unit can also be used for rolling 
parts. It works on a “first-in, first- 
out” principle with no dead stor- 
age. As shown, the unit is storing 
blanks having a high finish. 

Each unit is custom-tailored to 
a specific job and assembled from 
standard components. In opera- 
tion, the parts are gravity-fed from 
a collecting conveyor and enter 
the storage unit at a top central 
position. They are then chuted to 
the center of the upper tier where 
they slide onto the inner tracks. 
The tracks run spirally to the outer 
edge of the tier. Parts motion is 
imparted by the independently 
rotating tier base—the track rails 
do not move, merely retain the 
parts laterally. Each tier handles 
about 300 parts. 

The parts leave the upper tier 
at the outer edge and are gravity- 
fed to the next lower tier where 
the outward-from-center spiral 
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Storage unit for non-rolling parts developed by 
Gear-O-Mation Division, Michigan Too! Co, 
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parts movement is repeated. Exit 
from this tier is to a distribution 
system for the next operation. 
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“Tangi-Matic” Grinding- 
Wheel Dresser 


Threadwell Tap & Die Co., 
Greenfield, Mass., has announced 
development of a “Tangi-Matic” 
dresser, designed to reduce the 
precision dressing of grinding 
wheels to a simple operation. 
With this dresser, grinding wheels 
can be dressed quickly to any de- 
sired form. Accuracy is insured by 
form-dressing at the wheel bot- 
tom, which is the point of contact 
for grinding, thus eliminating er- 
rors on grinders where the spindle 
is not exactly true with the chuck. 

Grit particles dressed from the 
wheel are thrown away from the 
dresser, making dressing a cleaner 
and safer operation, as the wheel 
guard need not be removed dur- 
ing the operation. All corners of 
the dresser are under-cut to fa- 
cilitate thorough cleaning with an 
air jet. 

Direct-reading scales make ac- 
curate setups a quick and simple 
operation. Once the diamond is 
zeroed to the master setting block, 
all settings are made by means of 
the direct-reading micrometer 
type adjustment for the desired 
radius, and the direct-reading dial 
and vernier for the desired angle. 
Tangent settings are milled in de- 
grees and minutes for accuracy. 
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Automatic Pinch Jaw Chuck 


The Cushman Chuck Co., Hart- 
ford, Conn., has announced a new 
work-holding device called Pinch 
Jaw Chuck. This chuck is de- 
signed for use on vertical- or hori- 
zontal-spindle machines and has 
been developed especially for 
chucking parts of large diameter 
and small cross-section without 
strain or distortion while they are 
being machined to extremely close 
tolerances. 

The chuck consists of a body 
with multiple pinch jaw units and 
three self-centering master jaws. 
Each pinch jaw and the centering 
unit containing the master jaws 
are operated by self-contained 
reversible type air motors with 
necessary valving and regulating 
controls for full operation located 
in a small area at the periphery of 
the chuck. 

Operation of the chuck is pro- 
vided by means of a quick-con- 
nect coupling which is discon- 
nected from the air supply after 
setup. The chuck is divided into 
three separately controlled units: 
the self-centering unit, and the 
two groups of opposing pinch 
jaws. Each of these units has two 
air valves which control move- 
ment direction. In order to chuck 
a work-piece, the operator merely 
actuates one valve to center the 
part, another valve to operate one 
set of pinch jaw units, and a third 
valve to actuate the remaining 
pinch jaw units. 

Pinch jaw units are of the float- 


“Tangi-Matic"’ grinding-wheel dresser announced by 
Threadwell Tap & Die Co. 


Cushman automatic air-operated jaws of pinch jaw 
chuck for horizontal spindle machines 


ing or compensating design and 
adjust automatically with the 
slightest resistance to the gripping 
surfaces of the work-piece. A 
maximum pinch of over 2000 
pounds at 85-psi air pressure is 
possible for each pinch jaw unit. 
A non-lift feature has been in- 
corporated in the design which 
eliminates time-consuming checks. 
Tests have shown that the amount 
of lift is held to less than 0.0002 
inch per inch unit. 
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Unipunch Vee-Notching 
Units 


Completely self-contained, Se- 
ries B Unipunch, 90-degree vee- 
notching units for use in presses 
and press brakes have been an- 
nounced by Punch Products Cor- 
poration, Niagara Falls, N. Y. 
These units are made in 5 1/2- 


inch shut height and 2 19/32-inch 
die height for use in setups de- 
signed to notch both angle and 
sheet material equivalent to and 
including mild steel up to 1/8 
inch thick. The units can be used 
on templates, T-slotted plates, 
and rails in presses or press 
brakes. 

A group of these vee-notching 
units can be set up in any desired 
spacing arrangement in unlimited 
notching arrangements on up to 
three edges of sheets or along the 
edge of angles for multiple notch- 
ing with each stroke of the press 
ram. The notching units can also 
be used in the same setups with 
Unipunch Series B_ perforating 
units for combination round and 
shaped hole-punching, corner- 
notching, and edge-notching in 
the same operation. 

The Unipunch 90-degree vee- 
notching units are available from 
stock in two standard sizes for 1- 


Unipunch Series B, 90-degree vee-notching unit 
with finished work-piece 


and 1 1/2-inch maximum depth 
vees. Units for larger size vees are 
available on request. 
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High-Precision Lathe 
Built in Three Sizes 


Seewald, Inc., New Brunswick, 
N. J., announced its franchise in 
the United States for all VDF 
equipment built in Germany. The 
VDF standard high-precision 
lathe illustrated is being built in 
three sizes (S-400, S-450, and S- 
500) and is available in high-speed 
models with a top speed of 5600 
rpm. 

These lathes are designed to 
meet exacting requirements and 
have an exceptionally wide spin- 
dle-speed ratio (1 to 160 and 1 to 
200) by direct belt transmission 
to the spindle at high speeds and 
gear drive at low speeds. The 


VDF high-precision lathe introduced in this country by Seewald, Inc. 
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Seewald line will also include 
deep-hole boring machines, tube- 
turning lathes, bevel-gear genera- 
tors, and planers. 
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Elox “‘DieMatic” Electrical 
Cutting Tool 


The Elox Corporation, Royal 
Oak, Mich., has brought out an 
M-501 “DieMatic” electrical en- 
ergy metal-cutting tool designed 
specifically for use in machining 
forging, die-casting, blanking, ex- 
truding, and embossing dies. Since 
machining with this tool is com- 
pletely automatic, one man can 
easily operate two or more units. 
Dies can be machined after hard- 
ening to avoid distortions nor- 
mally caused by heat-treatment. 

Any metal (regardless of hard- 
ness or density) can be machined 
economically, including soft steels 
and non-ferrous metals such as 
magnesium and aluminum. The 
DieMatic cutting tools can be 
machined, forged, extruded from 
free-machining brass, or cast from 
Elo-Met, an inexpensive low tem- 
perature alloy developed for this 
purpose. 

The M-501 tool has longitudinal 
travel on the table, cross-slide 
travel on the over-arm, and verti- 
cal adjustment on the cross-slide 
assembly for easy adjustment of 
electrode to work-piece. A high- 
volume pump is supplied for fast 
filling of the work-table pan. The 
coolant filter is mounted on the 
outside of the machine base to 
facilitate changing filter elements. 
The power supply is a separate 
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Blind Tap or Ream 


Aluminum hand-knobs added to line of components 
made by Northwestern Tool & Engineering Co. 
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“DieMatic” electrical cutting tool 
made by the Elox Corporation 


unit mounted on casters which 
can be used on any machine tool 
that has been adapted for the 
Elox process. 
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Northwestern Aluminum 


Hand-Knobs 


Two types of aluminum hand- 
knobs have been added to the 
standard lines of flanged nuts, 
quarter-turn screws, toggle shoe 
clamps, latch bolts, knurled head 
screws, V-pads, and other jig 
and fixture parts listed in the 
toolmaker’s accessories and com- 
ponents catalogue of the North- 


Plain Knobs ore Centered 


western Tool & Engineering Co., 
Dayton, Ohio. 

The star type plain knob illus- 
trated is available in five sizes with 
through-reamed or tapped holes 
ranging from 1/4 to 5/8 inch. The 
blind tapped or reamed hexag- 
onal knob is available in four 
sizes with reamed or tapped holes 
ranging from 3/8 to 3/4 inch. 
These aluminum hand-knobs have 
a minimum tensile strength of 
20,000 psi. 

Circle Item 147 on postcard, page 255 


Rotary Dividing Table 


A complete line of imported Im- 
perial precision circular dividing 
tables recommended for checking 
and lay-out operations as well as 
for use on jig borers and other ma- 
chine tools is being introduced by 
Opto-Metric Tools, Inc., New York 
City. These tables are available in 
plain rotary and tilting types in 
seven different sizes between 10 
and 40 inches in diameter. 

The tables are graduated in de- 
grees over the full circle of 360 
degrees. Dial graduation is in 30 
seconds of arc, and the vernier 
reading is in one second of arc. 
The large, easily read dial is grad- 
uated in one second of arc. 

To insure constant accuracy, 
the tables are furnished with a cir- 
cumferential compensating cam, 
whose contour is determined by 
optical testing. The dividing ac- 
curacy of these rotary tables is 
guaranteed to be within plus or 
minus 10 seconds of arc. 

Circle Item 148 on postcard, page 255 
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Imperial rotary dividing head introduced by 
Opto-Metric Tools, Inc. 
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STAR Thru Tap or Ream 


EX-CELL-O 
«FOR 
PRECISION 


An overall view 

of the Ex-Cell-O 
Style 432 Duplex | 
Vertical Machine, 
used for finish fac- | 
ing, boring and 
chamfering auto- 
matic transmission | 
housings. 


These are sta- 
tions #1 and 42 
of the first of the. 
three Style 432 ma- 
chines. Part at left — 
issemi-finishfaced, 
while part at right 
is finished on the 
opposite end by 
two tools each 
making one pass. 


Higher 


> Close-up of 
housing during 
the finish face, bore 
and chamfer oper 
ations. Housing 
are permanent 
mold aluminum 
casting, 


57-71 


Here’s how one auto manufacturer did it 


Urged by the upswing in automatic transmission demand, 
one of the “Big Three” installed several Ex-Cell-O 
Duplex Vertical Boring Machines. The two-station units 
rough and finish permanent mold aluminum torque con- 
verter housings at a rate of 164 per hour! Auto- 
matically, of course. Operations performed by this 
Style 432: turning, boring, facing, grooving and cham- 
fering, alone, or in any combination. 

Perhaps you have a volume production operation you 
would like to double at no increase in per-unit cost? 
Then you'll want to find out all about Ex-Cell-O Vertical 
Boring Machines. Their two-station construction auto- 


matically doubles operator output. Get in touch with 
your local Ex-Cell-O Representative soon. Or, if you 
prefer, write direct to Ex-Cell-O, Detroit. 
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Greaves Bench-Mounted Reamer Driver 


A bench-mounted reamer driver 
for reamers from 1/4 inch to 1 1/2 
inches in diameter has been de- 
veloped by the Greaves Machine 
Tool Co., Cincinnatti, Ohio. This 
unit has four speeds—20, 32, 56, 
and 85 rpm—with higher speed 
ranges available on special order. 
Foot-switch operation leaves the 
operator's hands free to control 
the work, and convenient bench 
height facilitates work handling. 
Steady, low-speed rotation of the 
reamer driver assures smoothly 
reamed holes. Release of pressure 
on foot-switch stops rotation of the 
chuck. 

The reamer driver has a 4-inch 
four-jaw universal chuck, and a 
three-jaw chuck is offered as op- 
tional equipment. The motor is 
wired for 110-volt alternating 
current. The mechanism (includ- 
ing motor) is fully enclosed and 
the gears run in oil. Bronze bear- 
ings and ball thrusts give long, 
trouble-free service. The reamer, 
including chuck, is 12 3/4 inches 
wide, 21 1/4 inches long, 9 3/4 


Airco Light-Duty 
Oxy-Acetylene Cutting 
Attachment 


Light-duty oxy-acetylene cutting 
attachment, called Airco Style 
1490, available from Air Reduc- 
tion Sales Co., a division of Air 
Reduction Co., New York City. 
This unit can be attached to the 
Airco Style 400 lightweight weld- 
ing torch. It weighs only 13 
ounces, is 9 1/2 inches long, and 
will cut steel up to 1 inch thick. 
Tapered gas-sealing rings and 
hand-tightening make a firm gas- 
tight joint. A diaphragm type cut- 
ting oxygen valve eliminates the 
need for valve packing. 

Circle Item 150 on postcard, page 255 
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Greaves bench-mounted 
reamer driver 


inches high, and weighs approxi- 
mately 125 pounds. 


Circle Item 149 on postcard, page 255 


Thompson “Hydra-Cool” 
Hydraulic System for 
Surface Grinders 


A hydraulic system that elimi- 
nates hydraulically generated heat 
at its source is announced by the 
Thompson Grinder Co., Spring- 
field, Ohio. Extensive tests with 
this “Hydra-Cool” hydraulic sys- 


Westinghouse Heavy-Duty 
Motor 


Heavy - duty, silicone - insulated 
mill motor, designated Type 620 
me, announced by Westinghouse 
Electric Corporation, Pittsburgh, 
Pa. Slightly larger than its prede- 
cessors, this motor retains such 
features as a cast-steel, split tvpe 
frame; integral bearing and hous- 
ing assemblies; large-diameter 


shaft between bearing supports; 
and compact mechanical design. 
The motor is available in 275-, 
350- and 360-hp ratings. 

Circle Item 151 on postcard, page 255 


tem for operating surface grinder 
tables have shown only a 3-degree 
temperature rise over ambient 
room temperature during continu- 
ous twenty-four hour production 
runs. This 3-degree rise is com- 
pared to temperature increases 
ranging from 50 to 70 degrees 
which prevail in conventional sur- 
face grinder hydraulic systems. 

The Hydra-Cool system is of 
the pressure-compensating, vari- 
able-delivery type in which auto- 
matic compensation is applied to 
maintain oil delivery at the re- 
quired volume and pressure. Since 
this compensation is automatic, no 
excess energy is ever present in 
the system to be wasted as heat. 
With heat eliminated at its source, 
the result is a hydraulic system 
that continuously operates at, or 
very slightly above, ambient tem- 
peratures. 

Besides making it possible to 
maintain very close work toler- 
ances on long continuous runs, the 
new system eliminates heat dam- 
age to seals, valves, and other 
components. 

Circle Item 152 on postcard, page 255 


Ross Lightweight 
Check Valve 


Aluminum check valve weighing 
4 ounces has been added to the 
line of equipment products of- 
fered by the Ross Operating Valve 
Co., Detroit, Mich. This valve is 
simply constructed, the poppet 
being the only moving part. 
Available in two models, 1/2- and 
3/8-inch pipe sizes, the check 
valve has a differential cracking 
pressure of 1 psi maximum. Differ- 
ential sealing pressure is less than 
1 psi. The unit withstands operat- 
ing pressures of up to 125 psi and 
temperatures up to 175 degrees F. 
Circle Item 153 on postcard, page 255 
(This section continued on page 232) 
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NOTICE 


to all users of 
Brown & Sharpe Screw Machines 
with 3/4" spindle capacity 


Because of exceptional results obtained with Rubber-Flex* Collets, 
we recommend that you USE RUBBER-FLEX COLLETS 
FOR HOLDING ROUND STOCK ON THE FOLLOWING MACHINES: 


A AIlB&S Automatic Screw Machines of %" spindle B All B&S Hand Screw Machines of %” spindle ca- 
capacity with Serial No. 2015 or higher. (Since 1914.) pacity with Serial No. 540-0-1 or higher. (Since 1951.) 


(NOTE: Rubber-Flex Collets are furnished as standard equipment with new No. 2 Automatics of %4” capacity.) 


Extensive tests and customer production — grip of any collet made. The grip actually 


experience have shown that modern Rubber- _—increases as the power of the cut is in- 
Soe) etal Flex Collets cost less to use and perform creased, through a wedging action of the 
er | better than any other collets available for jaws. 
cavamtages you cam expect fom them: EAST UP TO ¢ TIMES LONGER 
~ ees y * THAN OTHER COLLETS 
“SS The jaws of this collet are long and can be 


held to maximum hardness, since spring 
temper is not required. They wear slowly 
and evenly because they bear parallel on 
the work. 


| 


The Rubber-Flex Collet opens fast and 
cleanly every time. No production time is 


lost due to a sticking collet. 


SEAL OUT CHIPS AND COOLANT 
This collet has no slots which will admit 


ath chip-laden coolant to vital spindle areas 
q of the machines. It forms an hermetic rub- 
} ber seal automatically against the chuck 
CUT COLLET INVENTORY nut and around the work. 
WAY DOWN 
fe ) Each Rubber-Flex Collet has a wide nom- PLAN NOW FOR 
my el & inal range of .050". A set of only thirteen GRADUAL REPLACEMENT 
FH collets, two sleeves and a chuck nut handle 


any size of round stock within the capacity As your present collets for round stock 
of the machines... from .095” to %”... | wear out, we recommend that you change 


NEW, DIFFERENT DESIGN and no “special™ collets are needed. over to Brown & Sharpe Rubber-Flex Col- 
The Brown & Sharpe Rubber-Flex Collet is lets. Ask your Brown & Sharpe distributor 
a permanent assembly, composed of hard- colihiemmemianune for a demonstration. Brown & Sharpe Mfg. 


ened and ground steel jaws, separated and : 

supported by special, oil-resistant synthetic The parallel action of the long Rubber-Flex *Trade-mark of the Jacobs Manufacturing Com- 
rubber. It is used with a chuck mut and a jaws gives them the strongest, most accurate pany, which makes these collets for Brown & Sharpe. 
chuck sleeve. When the sleeve is moved 

forward, it closes the jaws of the collet BUY THROUGH YOUR LOCAL DISTRIBUTOR 


parallel on the work. Brow Sh go Tp e (BS 


MILLING, GRINDING AND SCREW MACHINES, CUTTERS, MACHINE TOOL ACCESSORIES, PRECISION TOOLS, GEAR, VANE, AND CENTRIFUGAL PUMPS 


Co., Providence, R. I. 
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Cone-Drive Speed Reducer 


One of four improved primary 
double-reduction gear units re- 
cently developed and added to the 
line of Cone-Drive double-envel- 


oping worm gear speed reducers 
available from the Cone-Drive Di- 
vision, Michigan Tool Co., De- 
troit, Mich. The new units are 
available in center distances of 2, 
21/2, 3, and 3 1/2 inches. Coupled 
with the proper secondary unit, 
they provide reductions from 25 to 
1 up to 3500 to 1. The new mod- 
els are available with the worm 
over or under, or gear shaft ver- 
tical, in either right- or left-hand 
or double extended shaft assem- 
blies to meet almost any installa- 
tion requirement. Primary units 
from 2- through 3-inch center dis- 
tances are new standard housings 
containing standard gear sets, 
bearings, caps, etc. Secondaries for 
these units are standard speed re- 


“Package Plan” Boring Equipment 


Boring equipment introduced by 
Portage Double Quick, Inc., Ak- 
ron, Ohio, in three “Package 
Plans” that include boring-bars, 
bar cartridges, and boring heads 
designed for convenience, effici- 
ency, and economy. The “4-Some” 
package includes four boring-bars 
covering a range for boring holes 
of from 1 inch to 3 1/8 inches in 
diameter. Micrometer adjustment 
is made with individual adjust- 
ing wrenches for each bar. Mi- 
crometer scale is graduated in 
large, easy-to-read divisions. Bars 
are furnished with tool bit 
mounted at 53- or 90-degree an- 
gles. The boring-bar cartridge 


package consists of three com- 
plete assemblies including car- 
tridges, carbide-tipped tool bits, 
and wrenches. Tools are easily 
changed and removed for re- 
sharpening. Rigid clamping af- 
fords a tool that has no backlash 
in either direction. Cartridge as- 
semblies are furnished to mount 
in boring-bars at 53- or 90-degree 
angles. At the lower left are 
shown the 2- and 3-inch diameter 
heads comprising the boring head 
“2-Some” package. Two long and 
two short tool bits offer a boring 
range of 2 3/4 to 5 1/4 inches in 
diameter. 

Circle Item 155 on postcard, page 255 
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ducers using standard stocked 
components. Water cooling coils 
can be installed in all sizes above 
38-inch center distance for in- 
creased capacity. Primaries and 
secondaries are independently lu- 
bricated and have _ individual 
breathers, fillers, and oil level 
gages. 

Circle Item 154 on postcard, page 255 


Cap-Screws with Nylok 
Self-Locking Inserts 


Hexagon-head cap-screw with Ny- 
lok self-locking insert of the type 
recently added to the standard on- 
the-shelf fasteners manufactured 
and stocked by the Cleveland Cap 
Screw Co., Cleveland, Ohio. Avail- 


able diameters range from 1/4 to 1 
inch. The cap-screws are made 
self-locking and _ self-sealing by 
means of a nylon pellet inserted 
in the threaded section of the 
screws. This patented process is 
said to prevent the cap-screws 
from working loose under the most 
severe vibrations, yet the screws 
can be removed and re-used. The 
nylon pellet is resistant to water, 
commercial solvents, alcohols, oil, 
and boiling 40 per cent caustic 
soda. It is practically ageless and 
will not rot, dry out, or shrink. 
Hexagon cap-screws with the Ny- 
lok inserts retain their locking ac- 
tion over a wide temperature 
range, from minus 70 degrees to 
plus 250 degrees F., even after 
repeated heating and cooling. 
Circle Item 156 on postcard, page 255 


(This section continued on page 234) 
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Proof of Precision: This 100,000 Spindle 
... that’s right. Ex-Cell-O has produced more than 100,000 


precision grinding and boring spindles. They are in use today 


throughout the world, on a wide variety of important jobs. 


No other spindle manufacturer has so solid a record for 


satisfaction—so sound a reputation for building the best. 


EX CELLO 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS ¢ GRINDING AND BORING SPINDLES ¢ CUTTING TOOLS « TORQUE ACTUATORS ¢« 
RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS « AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 


we 


Spin-Lock Nuts 


Spin-Lock nut which combines 


the function of nut and lock 
washer in one piece now available 
from Russell, Burdsall & Ward 
Bolt and Nut Co., Port Chester, 
N. Y. Available in sizes ranging 
from No. § to 1/2 inch, this nut 
has been designed to provide in- 
creased holding power. The 
ratchet-like structure on the base 
of the Spin-Lock nut bites into 
the bearing surface of the metal 
to be joined, resisting any tend- 
ency to loosen. Torque required 
to loosen the nut is actually 
greater than the _ tightening 
torque. The one-piece fastener 
can be assembled in a fraction of 
the time required for the con- 
ventional nut and lock washer. 
It need not be adjusted or posi- 
tioned. The teeth provide good 
contact for electric equipment. 
These nuts are hardened to carry 


High-speed taper length drills of 
new series featuring “Fastwist” 
flute construction announced by 
Whitman & Barnes, Plymouth, 
Mich. These “Fastwist” type tools 
are recommended for drilling 
aluminum, magnesium, copper, 
die-cast metals, some of the plas- 


Whitman & Barnes Taper Shank ‘‘Fastwist” Drills 


heavy loads. The teeth are not 
deformed in use, and the nut may 
be re-used. Spin-Lock screws in 
a variety of head styles are also 
available. 

Circle Item 157 on postcard, page 255 


Goddard & Goddard 
Carbide Face-Milling Cutter 
for Light Alloys 
New series “Free Clear” carbide 


face-milling cutter for light metal 
alloys brought out by Goddard & 


Goddard Co., Detroit, Mich. This 
cutter is designed for high-feed 
milling of flat surfaces requiring 
a good finish and clean edges. A 
high feed-per-tooth in machining 


tic materials, slate, and marble. 
Taper shank sizes readily avail- 
able range from 1/8 to 3/4 inch. 
Straight shank taper length wire 
gage sizes range from 1 to 60; and 
straight shank taper 'ength letter 
sizes, from A to Z. 

Circle Item 159 on postcard, page 255 
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light metal alloys such as alumi- 
num and magnesium is possible 
with this cutter because the cor- 
ner angle of the carbide tip of 
the inserted blade does all the 
cutting. The cutters are regularly 
made in eight sizes for right- or 
left-hand cuts with outside diame- 
ters ranging from 8 1/4 to 18 
inches and widths of 2 1/4 or 
2 1/2 inches. Shell or shank in- 
tegral type cutters can be made 
with outside diameters as small as 
4 inches. The “crosslock” locking 
device permits accurate and fast 
blade adjustments as cutter diam- 
eters can be increased in 1/32- 
inch increments by setting out 
blades one serration. 

Circle Item 158 on postcard, page 255 


Micrometer Adjustable 
Spacing Collars 


Improved precision hardened and 
ground micrometer adjustable 
spacing collars for  milling- 
machine cutter arbors brought out 
by the Dayton Rogers Mfg. Co., 
Minneapolis, Minn. The sizes 


range from 5/8 inch to 3 inches 
for all standard cutter arbors. The 
outer barrel of the collar is so 
marked that it can be adjusted 
plus or minus against the thou- 
sandth graduations of the inner 
barrel with a spanner wrench 
furnished with the collar. The 
graduations are spaced to allow 
for 0.001-inch adjustment when 
the collars and cutters are placed 
on a given arbor. 

Circle Item 160 on postcard, page 255 
(This section continued on page 240) 
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General Mills said it 
about the Lindner Optical Jig Borer 


on any other machine or 


erious do 
ag been as good." 


The Job: 


Machining an optical test fixture for checking 
the hemisphere sight for the MD-9 Tail 
Defense System, used in the B-52 Bomber. 


The Specs: 


1) Locating and boring bearing holes 

to +.0002, —.0000; 2) Locating and boring 49 
additional holes for mounting optical lenses; 
3) Milling a flat surface with first class 
microfinish around each hole to an angular 
position within +2 minutes, 


The Machine: 


Lindner Optical Jig Borer, Model LB15A, 
with preselective Autopositioner®, used 
throughout for all locating and machining. 


need we say more? 


Learn why Lindner Optical Jig Borers 
have changed so many ideas about 

jig boring. Send for a 25-minute movie 
film demonstration without obligation 


Lindner Optical Jig Borers are 

available in two models: LB15A with 
Autopositioner—Table size 44” x 24”; 
LB14—32” x 16” (without Autopositioner) 


URT ORBAN 


MACHINERY COMPANY, INC. 


42 Exchange Place, Jersey City 2, N.J. ¢ In Canada: 2490 Eglinton Ave. W, Toronto 


: 
dner was 32 hours. 
— 
at least 64 hours, —— 
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SAFE -FLE X®*® 


HIGH SPEED STEEL BAND SAW 


The finest band saw available today, this new 
Starrett Safe-Flex® High Speed Steel Band Saw 
substantially lowers costs through faster cut- 
ting at higher speeds and heavier feeds, plus 
greater tool life and minimum metal removal.* 

It provides a cutting tool of highest quality 
high speed steel, heat treated by new techniques 
to produce a band of graduated hardness from 
super-hard teeth to a super-tough, ‘flexible 
back. Ends are welded by new methods that 
produce a weld as strong as the parent metal. 
Cuts Faster, Lasts Longer. Exhaustive tests, in 
our own and steel company laboratories and in 
large plants in many industries, prove that the 
new Starrett Safe-Flex® High Speed Steel Band 
will cut up to 10 times faster with up to 30 
times longer band life. You get continuous, 
high speed cutting with greatly reduced down 
time costs. Bands pay for themselves over and 
over. 


Red-Heat Hardness. Red-heat hardness permits 
heavier feeds, higher speeds. This new band 
stays hard even at temperatures up to 1100° F. 
Greater tensile strength lets you use more ten- 
sion, heavier feeds and higher speeds for 
faster, safer cutting of harder and tougher ma- 
terials, 

Accurate, Efficient Cutting with Minimum Metal 
Removal. Band thicknesses are only .025” to 
042” — far thinner than other high speed cut- 


CUTS uP Yo 10 TIMES FASTER e LASTS UP TO 30 TIMES LONGER 


PRECISION TOOLS + DIAL INDICATORS + STEEL TAPES » GROUND FLAT STOCK + HACKSAWS «+ HOLE SAWS + BAND SAWS + BAND KNIVES 


ting tools. Extra thin section means faster cut- 
ting with less power and less chip loss — ideal 
for all cut-off work and for severing or slicing 
finished or semi-finished work. 

Tooth and gullet design, engineered for 

maximum tooth strength, uniform stress dis- 
tribution and efficient chip flow, plus sharper 
precision-cut teeth set with controlled accu- 
racy, assures straight, accurate cutting with a 
fine finish. 
Recommended for. . Starrett Safe-Flex® High 
Speed Steel Bands are recommended for pro- 
duction cut-off work on tool and die steels and 
all ferrous alloys including: carbon steels, free 
machining steels, alloy steels, tool steels, stain- 
less . . . also titanium and other hard-to-cut 
metals. 

They are available through your Industrial 
Supply Distributor in Regular, Skip-Tooth and 
Hook-Tooth types in four widths and a wide 
variety of pitches. Call him for quality products, 
dependable service . . . or write for complete 
information. Address Dept. D, .The L. S. 
Starrett Company, Athol, Mass., U.S.A. 


*When used on machines designed for high speed steel 


Starrett 


BAND SAWS «+ BAND KNIVES 
HACKSAWS + HOLE SAWS 


World’s Greatest Toolmakers 


236—MACHINERY, September, 1957 


For more information fill in page number on Inquiry Card, on page 255 
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ABOVE: Gear case after machin- 
ing. Hole sizes are held within 
-0005”, centers .001”. 


BELOW: This Ex-Cell-O Precision 
Two-Way Machine equipped to 
bore and chamfer cast-iron gear 
cases. Except for loading, clamp- 
ing and unloading, this machine 
is entirely automatic. 


OF 
@ 


Typical of Ex-Cell-O’s constant improvement in the field of 
precision production is this Two-Way Precision Boring 
Machine. 


Operations on the cast-iron gear case illustrated include 
finish boring seven holes and chamfering diameters at two 
points. With its new hydraulic control panel each way unit 
has a greater range of feeds and a higher rate of rapid 
traverse. 


Like all standard Ex-Cell-O Machines, this Two-Way 
Model is easily adapted at slight cost to a variety of 
precision setups. For further information, contact the 
Ex-Cell-O representative in your area, or write, wire 
or phone direct to Ex-Cell-O, Detroit. 


Gear Cases- 
Speeds 
Ex-Cell-O0 2-Way Machine 


CORPORATION 
DETROIT 32, MICHIGAN 
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Geometric Die-Head with 
‘ Aligning Shank 


Die-head of improved “DD” line 
announced by the Geometric Tool 
Co. Division, Greenfield Tap & 
Die Corporation, New Haven, 
Conn. These die-heads are avail- 
able with aligning shanks having 
the same feature as the “DS” and 
recently announced “DSA” die- 
heads. This feature provides for 
properly aligning the die-head 
with the work to be threaded, 
which is essential for the cutting 
of accurate screw-threads. Shanks 
can be supplied in the flanged 
style as well as in the straight 
shank design shown. 

Circle Item 161 on postcard, page 255 


Wesson Multi-Diameter 
Boring Tool 


Micro-adjustable, multi-diameter 
boring tool made by the Wesson 
Co., Ferndale, Mich., to perform 
a combination of multi-diameter 
boring and chamfering operations. 
The throw-away inserts require 
no grinding. The anvil on which 
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each insert is locked is micro- 
adjustable in and out. Each divi- 


sion of the screw dials represents 


exactly 0.001 inch on the diame- 


ter. When the inserts are dull, 


they are simply indexed to a new 
and unused edge or interchanged. 
Circle Item 162 on postcard, page 255 


Large-Size Unipunch 
Perforating Unit 


Unipunch Series B-5 perforating 
unit—said to be the largest stand- 
ard hole-punching unit—has been 
added to the hole-punching and 


notching equipment made by the 
Punch Products Corporation, Ni- 
agara Falls, N. Y. It will punch 
round and shaped holes up to 
3 1/2 inches in diameter in mild 
steel up to 1/8 inch thick. To facil- 
itate easier handling of this unit, 
the 5-inch wide holder is made of 
a lightweight aluminum alloy cast- 
ing with a steel insert in the guide 
hole to minimize wear and assure 
retention of concentricity. The 
Series B-5 perforating units are 
available in throat depths of 8, 12, 
and 16 inches. 

Circle Item 163 on postcard, page 255 


Profiling Tool with 
“Throw-Away” Insert 


Kendex profiling tool for contour- 
ing machines—said to be the first 
with “throw-away”  inserts—for 
both roughing and finishing cuts, 
developed by Kennametal Inc., 
Latrobe, Pa. This profiling tool has 
a rigid support and clamp that 
hold the insert in the proper cut- 
ting position when direction of 
cutting forces changes as in plunge 
o1 “face-out” cuts. The tool assem- 
bly includes a chip-breaker plate, 
indexable insert, and insert seat, 
all solid carbides of different 
grades of Kennametal that are 
best suited to their functions. In- 
serts are of two general types, 


right-hand and left-hand, and have 
two indexable cutting edges with 
a positive rake angle that mini- 
mizes power requirements and 
tool pressures. Holders, consisting 
of hardened alloy steel shank and 
clamp, are available in three types 
and eighteen sizes. 

Circle Item 164 on postcard, page 255 


Midget Hi-Flow 
Centrifugal Pump 


Vertical submerged type centrifu- 
gal pump, called Midget Hi-Flow, 
announced by the Brown & Sharpe 
Mfg. Co., Providence, R. I. The 
pump is equipped with an inte- 
gral 1/8-hp, 3-phase, or 1/10-hp, 
single-phase motor. The motor is 
totally enclosed, with a NEMA 
standard flat face mounting, and 


is built for continuous duty. The 
unit is designed for immersion in 
liquid to a depth of 5 3/4 inches 
with the motor mounted 2 inches 
above the maximum liquid level. 
The liquid flows from the impel- 
ler through two cored passages 
within the pump body, with a 1/2- 
inch pipe connection above the 
mounting flange. This pump is 
(This section continued on page 242) 
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Demonstration cut on 
Cincinnati Rigid Shaper. 
Actual size steel chip, 
2” cut, .030” feed. 


This tremendous cut demonstrates 
the ability of the 50 p. s. i. lubrication 
system to develop and maintain oil 
films under the heaviest loads. 


It also demonstrates the strength, 
rigidity and power which are standard 
features on all Cincinnati Rigid 


Shapers. 


50 p.s.i. system includes 50 micro 
filter, settling basin and reservoir. 
Transmission runs submerged in 


e Write Department D for Bulletin x The Electro-Mag- 


Cinci Ricid netic Brake and 
Clutch with finger 


tip control are 
standard features on 
Cincinnati Shapers 
for maximum speed 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS - SHEARS - PRESS BRAKES — ation. 


= 
= 
= 
oil. 
CINCINNATI 


suitable for supplying coolant for 
machine tools and light machin- 
ery, for use where dirt or abra- 
sives may be present in the liquid, 
and for light transfer work. 

Circle Item 165 on postcard, page 255 


Fraction-of-an-Inch 
Adding Machine 


Fraction-of-an-inch adding ma- 
chine in disc form that permits 
fast and accurate continuous add- 
ing or subtracting of fractions, 


decimal equivalents, or mixed 
fractions and decimal equivalents 
is being distributed by Sheridan 
Advertising Specialties, Detroit, 
Mich. The machine has only one 


moving part and is made from 
satin-finished aluminum. Num- 
bers and lines are etched and 
filled with black enamel to give 
long service. 

Circle Item 166 on postcard, page 255 


Atrax Spiral Flute 
Solid Carbide Burrs 


Newly developed countersink 
type solid carbide burr, incorpo- 
rating right-hand spiral flutes an- 
nounced by the Atrax Co., New- 
ington, Conn. Tests using this 
burr (M-shape) at 300 rpm to 
countersink 1/4-inch diameter 
holes in hardened die steel of 
Rockwell C 62 to 63 hardness are 
said to have shown exceptional 
speed and surface finish. The burr 
was used at 300 rpm. Positive 
shearing action and _ excellent 
chip ride-out produced a mirror- 
ground finish. Chamfer was sunk 
to full diameter of tool, which 
showed no wear after counter- 
sinking twenty holes. 

Circle Item 167 on postcard, page 255 


Pensco Chatterless Boring-Bar 


Chatterless boring-bar, known as 
Silent Sam, designed to facilitate 
taking bigger and smoother cuts 
and handle work faster on any 
lathe or boring mill. The bar is 
bored out from each end to vari- 
ous sizes with the smallest size in 
the center of bar to diminish har- 
monic vibration to a minimum. 
These diameters were determined 
by using a vibration meter and 
probing bar at every quarter inch 


to minimize such vibrations. The 
cavity is filled with a shock-ab- 
sorbing material under a vacuum 
to produce a dead or vibrationless 
bar. The bar is made of a special 
alloy metal and graduated each 
quarter inch so that depth of bore 
is readily known without measur- 
ing with a scale. This new boring- 
bar is being manufactured by 
Pensco Products, New York City. 


Circle Item 168 on postcard, page 255 


Shock absorbing material. 
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Helical Carbide-Tipped 
End-Mill 


One of a new series of helical car- 
bide-tipped end-mills for cutting 
at very high feeds and speeds is 
available from Goddard & God- 
dard Co., Detroit, Mich. The hel- 
ical carbide cutting edges of this 
tool are formed by a special proc- 
ess that produces a true helix 
with a constant positive rake for 
the entire length of the tooth face. 
These features permit rapid mill- 
ing of cast-iron and light metal 
alloys for which the tool was pri- 
marily designed. However, it can 
be used also for light cut milling 
of steels under good conditions of 
rigidity, feed, and speed. The cut- 
ters have straight shanks with flats 
for set-screws. The carbide tips 
are brazed to special high tensile 
steel cutter bodies. Standard 
stocked sizes range from 3/8 inch 
to 2 inches in diameter. Special 
sizes and designs are also avail- 


able. 
Circle Item 169 on postcard, page 255 


Wheelco Electronic 
Multipoint Recorder 


Series 8000 Wheelco electronic 
multipoint recorder that records 
up to sixteen points on one chart 
is announced by the Wheelco In- 
struments Division, Barber-Col- 
man Co., Rockford, Ill. The 
recorder is designed for easy 
reading, long life, and trouble- 
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EVERY STEP OF THAT 
PRECISION CUTTING JOB. 


E 1S DETERMINED TO SEE 


WE'D SAVE MONEY BY 
GETTING HIM SOME 
TRANSPARENT SUNICUT. 


For precision cutting... 


TRANSPARENT SUNICUT OILS ASSURE 
YOU GOOD VISIBILITY, PEAK PRODUCTION 


Transparent Sunicut® oils, including heavy-duty and 
dual-purpose oils, are available in many grades to suit 
your specific needs. They give outstanding results...espe- 
cially where precision cutting is required. 


Their transparency takes the “blinders” from work 
that needs close watching, permitting close product con- 
trol, faster production, lower unit cost. Machine operators 
like Sunicut’s “cleanliness.” Most important, transparent 
Sunicut oils assure you of good finishes. 


For full information about Sunicut cutting oils, call 
your Sun representative, or write to SUN OIL COMPANY, 
Transparent Sunicut oils assure excellent finish 
in critical operations at close tolerances. Good Philadelphia 3, ra. Dept. M-9. 
visibility speeds production. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


Philadelphia 3, Pa. 
In Canada: Sun Oil Company Limited, Toronto and Montreal 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—243 


free service. Measurements may 
be obtained with sensing units 
such as thermocouples, radiation 
detectors, and other devices 
where the measured variable can 
be resolved into an electrical sig- 
nal. Up to six limit switches may 
be incorporated to provide for 
high or low signal indication. The 
power supply is taken from a 115- 
volt, 50- or 60-cycle circuit, or a 
stepdown transformer is available 
which can be used for 230-volt 
applications. 

Circle Item 170 on postcard, page 255 


Baldwin Strain Indicator 


Baldwin Type N strain indicator 
of improved design announced by 
the Electronics & Instrumentation 
Division, Baldwin-Lima-Hamilton 
Corporation, Philadelphia, Pa. 
Printed circuits and transistors are 
being used in this instrument 
which is functionally equivalent 
to the Type M indicator, which it 
replaces. The Type N weighs only 
a third as much (9 pounds) as 
the Type M; is in a smaller case 


(10 inches high by 9 inches wide 
by 6 1/4 inches deep); and re- 
quires no warm-up period. 

Circle Item 171 on postcard, page 255 


Neleo Carbide-Tipped 
Shell End-Mills 


One of a new group of Series 400, 
three-flute, carbide-tipped shell 
end-mills recently announced by 
Nelco Tool Co., Inc., Manchester, 
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Conn. The end-mills in this line 
are for use with standard Type 
“C” arbors and have been de- 
signed for face-milling operations 
and to give a fine finish on alumin- 
um, magnesium, brass or bronze 
alloys, and plastic materials. Car- 
bide tips of substantial proportion 
are sandwich-brazed to the rugged 
alloy body, making a strong one- 
piece cutting tool for ultra-high 
speed operation. The three-tooth 
design allows more room for chip 
flow, and the odd tooth construc- 


tion is said to result in a superior 
finish, especially when used on 
soft materials. 

Circle Item 172 on postcard, page 255 


Wesson Micro-Adjustable 
Tool-Blocks 


Micro-adjustable tool-blocks for 
throw-away Wessonmetal inserts 
added to the “throw-away tool- 
ing” line made by the Wesson Co., 
Detroit, Mich. These tool-blocks 
are particularly adapted for rough- 
and finish-turning and facing of 
high-production parts. The micro- 
adjustable feature facilitates set- 
ting up the tool for machining op- 
erations since an adjustment of 
one division on the head of the mi- 
cro-adjustment screw advances or 
retracts the insert 0.001 inch. The 
typical tool-blocks shown are used 
as a pair to rough- and finish-turn 
two transmission parts simultane- 
ously to a tolerance of plus or mi- 
nus 0.0015 inch and also to face 
the parts. Once set, the tool-blocks 
require no further adjustment. 
When dull, inserts are simply in- 
dexed to a fresh cutting edge. 
Since square inserts are used, they 


can be indexed to bring eight dif- 


ferent cutting edges into use be- 
fore being discarded. The arrange- 
ment eliminates all tool-grinding 
aud greatly reduces tool changing 
and setup time. 

Circle Item 173 on postcard, page 255 


DoALL End-Mill 


“Controlled-Penetration” end-mill 
announced by the DoALL Co., 
Des Plaines, Ill., provides excep- 
tional accuracy and long life for 
cutting tough, hard-to-machine 
materials such as titanium, stain- 
less steel, and similar alloys. This 
end-mill contains grooves or 
notches that are accurately ground 
across the flutes. These grooves 
produce small ridges or lobes of 
material directly in the path of 
each tooth that facilitate the pene- 
tration of the cutting edges into 
the material. The resulting cut is 
said to have a smoother surface 
and better finish than that pro- 
duced by ordinary end-mills. The 
new end-mill is available in a full 


range of sizes from 3/8 inch to 
1 1/2 inches in the long flute type 
design. 

Circle Item 174 on postcard, page 255 
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B & S Precision 
Sine Plate 


Sine plate for establishing precise 
angles for surface grinding, tool- 
making, and inspection brought 
out by the Brown & Sharpe Mfg. 
Co., Providence, R. I. This No. 925 
5-inch sine plate, with an over- 
all accuracy within 0.0002 inch, 
gives angular settings of gage- 
block accuracy. It is made of nor- 
malized steel, case-hardened and 
aged, with glass-like finish on bot- 
tom, top, and sides. The end plate 
is held in place by three knurled- 
head screws; and the sine plate it- 
self has tapped holes in its sides, 
ends, and top for applying special 
plates or other holding devices. 
The working surface of the hinged 
plate is 3 1/2 by 6 inches, and the 
center distance between rolls is 5 
inches. 

Circle Item 175 on postcard, page 255 


Versa Foot Guard for 
Control Valve 


Foot guard for use with all Versa 
pedal-actuated control valves 
made by Versa Products Co., Inc., 
Brooklyn, N. Y. This foot guard 
combines protection against acci- 
dental tripping of the valve as 
well as against injury of both the 
operator and actuating device. It 
can be used as a sturdy, portable 
supporting base for control valves 
that cannot be secured to the floor 
or to equipment, or it can be 
bolted down as a permanent in- 
stallation. To facilitate installa- 


tion, the guard base is equipped 
with all necessary base mounting 
holes, as well as threaded holes 
which coincide with the mounting 
holes on all Versa valves. 

Circle Item 176 on postcard, page 255 


Ex-Cell-O Torque Actuator 


Standard Model 6-3 “Rotac” 
torque actuator built by the Ex- 
Cell-O Corporation, Greenville, 
Ohio. Operating at 500 psi, this 


unit is capable of producing a 
280-degree circular travel. The 
fluid used is an ordinary hydraulic 
oil. External travel stops are pro- 
vided and heavy-duty outboard 
bearings are employed to take the 
overhung bending load. This ac- 
tuator is employed on a_tube- 
bending machine built by Walter 
P. Hill, Inc., Detroit, Mich., which 
makes 180-degree bends in 2-inch 
lengths of thin-walled copper tub- 
ing having an outside diameter of 
3/8 inch at the rate of 1500 pieces 
per hour. 

Circle Item 177 on postcard, page 255 


G-E Magnetic Contactors and 
Motor Starters 


All General Electric Size 0 and 1 
magnetic contactors and motor 
starters in across-the-line, non-re- 
versing, combination and revers- 
ing forms now meet the new 
NEMA standards’ for motor 
starters, according to an announce- 
ment by the General Purpose Con- 
trol Department of the General 
Electric Co., Schenectady, N. Y. 
Size 0 starters are now rated for 
5 hp at 440 to 600 volts and Size 
1 starters are rated for 10 hp at 
440 to 600 volts. Lower costs and 
small size are two advantages that 
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can be obtained from the re- 
ratings. Size 1 starter can now be 
used on some applications that 
formerly required Size 2. In many 
cases, Sizes 0 unit can now be 
used instead of Size 1. 

Circle Item 178 on postcard, page 255 


Plastic Cover for 
Centerless Lapping Machine 


To provide maximum protection 
for the exposed working parts of 
its centerless lapping machines, 
the Size Control Co., Chicago, IIl., 
has developed a rigid plastic hood 
to be furnished at no additional 
cost with new machines manufac- 
tured by the company. The hood 
is also being offered for sale to the 
owners of previously purchased 
lapping machines. The new hood 
is molded of rugged polystyrene 
and then finished with a heavy 
steel band to afford maximum 
strength and protection against 
dust, dirt, and moisture. It also 
protects parts against damage. 

Circle Item 179 on postcard, page 255 


Airco Dual-Range 
Flowmeters 


A new line of dual-range flow- 
meters is now being marketed by 
Air Reduction Sales Co., A Divi- 
sion of Air Reduction Co., Inc., 
New York City. Known as the 
1600 Series, the flowmeters are de- 
signed for use in inert-gas weld- 
ing, flushing molten metals, labo- 
ratory service, and many other in- 
dustrial applications where ac- 
curate control and constant visual 
check of the flow rate of a gas is 
required. Flow ranges of these 
meters are sufficiently wide to 
meet gas demands formerly re- 
quiring more than one metering 
device. Rapid in-service switching 
from one flow range to another is 
done by means of a piston type 
selector valve. The flow rate 
within either range is controlled 
by a sensitive needle valve. The 
series includes seven direct-read- 
ing flowmeters, each for a specific 
gas, and one general-purpose flow- 
meter, provided with calibration 
curves, which will meter any of 
five gases. A combination of two 
or more flowmeters can be used to 
proportion a mixture of gases. 

Circle Item 180 on postcard, page 255 
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By E. S. Salichs 


BETWEEN GRINDS 


Machine for Museum 


The first abrasive surface grinder 
No. 3, handmade in 1916, is on per- 
manent display in the Smithsonian 
Institution, Division of Engineer- 
ing. In 1915, two machine-wise tool- 
men, Frank MacLeod and George 
Lant, hit upon the idea of a surface 
grinder utilizing a solid one-piece 
casting frame with the motor 
mounted inside the machine (fea- 
tures still employed by machine tool 
manufacturers the world over). A 
Yankee mechanic, Harry A. Flint, 
made practically every part that 
went into the pilot machine, assem- 
bled it, and performed the necessary 
experimental work. The machine 
spurred the founding of the Abrasive 
Machine Tool Co., of East Provi- 
dence, R. I., which has prospered 
through three generations of Mac- 
Leod management and ownership. 


Go, Gavel, Go 


An automatic gavel has been de- 
vised by Dave Choate, of Minneapo- 
lis-Honeywell, thus saving toastmas- 
ters’ energies for the business at 
hand. Depressing a push-button trips 


a switch, causing the gavel to strike 
an anvil. There is a built-in mood 
selector for speakers to choose from 
—Tired, Normal, Mad, Drop-Dead, 
and Apoplectic (the last incorporates 
a buzzer). Mr. Choate, besides being 
automation-minded, is retiring presi- 
dent of the Instrument Society of 
America’s Wilmington Section. He 
has bequeathed the gavel to the in- 
coming president. 


No Such Thing as a 
Free Punch 


To cope with shady characters 
who erased pencil-marked railroad 
tickets for free rides, a practice was 
introduced more than a century ago 
of distinctive iron and steel punches 
for railroad conductors, Steelways 
tells us. Since there are more than 
10,000 now in use, a_ collector's 
hobby has occurred to us. On a trip, 
ask the conductor for his puncho- 
graph. 


Neat Feat 


A memory device has been devel- 
oped by RCA that will enable elec- 
tronic computers to store more than 


a million bits of information in a 
space little larger than a shoe box, 
and to recall any or all of it in a few 
millionths of a second, according to 
the Industrial Research Newsletter. 


What Are You, A Man 
or a Moss? 


This question was under consider- 
ation at a recent astronomical meet- 
ing. Strong evidence was brought 
out that a form of life might exist 
on Mars, more likely moss than man. 


A Story of Medical and 
Metallurgical Teamwork 


A group of doctors from Wayne 
University Medical School worked 
with metallurgists and technicians at 
the Elgin National Watch Co. for 
several years to perfect the first metal 
spring ever used to repair the hu- 
man heart, that of a young Detroit 
housewife. Surgeons estimate that the 
spring has already functioned over 
38,000,000 times since it was placed 
inside her heart thirteen months ago. 
The spring was made of Elgiloy, the 
only material found compatible with 
human blood and tissue. 


THE NEWTONS OF NORTHROP—These tech- 
nicians, seemingly defying gravity, are actu- 
ally standing on a sheet of aluminum alloy 
3/32-inch thick, held under 6000-pound pres- 
sure between the jaws of a Sheridan Gray 
stretch press at Northrop Aircraft, Inc., Haw- 
thorne, Calif. With this machine, extremely 
strong parts for the skin and other structural 


components of the USAF Northrop SM-62 


Snark 
formed. 


intercontinental 


guided missile are 


S 
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DOES FOR 
VEE-ARC 


its Low cost 
oward 
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sth our 
xtremely nappy 
e 


s to 
Needless oursSs 
cnoices very truly apORATION 

co 
WEE-ARC 


Aram Kalenian, 
presidents 


The parts shown (some are blanked out, 
others are machined complete) are typi- 
cal of those produced on the Model AB 
3” Cleveland Single Spindle Automatic 
at the Vee-Arc Corp. Diameters of these 
parts range from 54” to 41/,”, and mate- 
rials include aluminum, type 303 stain- 
less, and tough, cold hobbing steel 


By making use of the Cleveland’s chucking attach- 
ment, which is quickly substituted for the bar stock 
feed assembly, the part shown at right is machined 
from blanks of 414” round aluminum bar stock in 
98 seconds cycle time. 


Aram Kalenian, writer of the letter reproduced 

above, and president of Vee-Arc Corp., is shown 

with Ralph Rastad, superintendent, and Paul 

Daoust, operator, examining a chucking job run 

on their 3” Model AB Cleveland Dialmatic. What the Cleveland Dialmatic does for Vee-Arc, it 
can do for you! Choose Clevelands to increase the 
production efficiency in your plant. 


THE CLEVELAND AUTOMATIC MACHINE COMPANY 12, Ohio 


SALES OFFICES: CHICAGO 
CLEVELAND + DETROIT 
— HARTFORD S.ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 


For more information fill in page number on Inquiry Cord, on page 255 MACHINERY, September, 1957—247 
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The cleveland Automatic Machine Company Ve A 
; attention? wr. Jonn pronaskae 
Gentlemen? 
our experience with our cleveland 3" AB automatic 
nas been most gratifyiné: Its great yersatility 
and accuracy as a chucker as well as par machines 
coupled with its ease of set-UP» due primarily to : : 

the use of universal 1d snrinitely variable 

electronic feeds, and of maintenance iT Cc Fi 

nas contributed great) ping our prices AN 

competitive and our quality DO 
Because of its ease of set-UP» we nave ysed this FOR 
machine t° aavantaBbe on short runs as few as oO 
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California and Texas 


James Bere has been named 
president of Axelson Mfg. Co., a di- 
vision of U. S. Industries, Inc., Los 


James Beré, newly elected presi- 
dent of Axelson Mfg. Co. 


Angeles, Calif. Mr. Beré joined 
Clearing Machine Corporation in 
1946 and later became general man- 
ager of its Hamilton, Ohio plant. 
Clearing was acquired by U. S. In- 
dustries, Inc. in 1954, and in 1956 
Mr. Beré was transferred to the Axel- 
son division, serving as general man- 
ager until the present time. 


W. H. Meyer and M. V. Mits 
have joined the management staff of 
Shultz Steel Co., South Gate, Calif. 
Mr. Meyer assumes the duties of 
technical director. Mr. Mills is the 
new regional sales director assigned 
to serve the midwestern aircraft in- 
dustries. 


RicHarp W. has been ap- 
pointed to the board of directors of 
Turco Products, Inc., Los Angeles, 
Calif., manufacturer of industrial 
chemical processing compounds. 


TorNQuIstT MACHINERY Co., 3838 
Santa Fe Ave., Los Angeles, Calif., 


has been appointed representative in 
the Southern California area for 
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& MERRYWEATHER Co., 
Cleveland, Ohio. 


Arcu C,. SHAFER has been ap- 
pointed general sales manager of 
Benchmaster Mfg. Co., Gardena, 
Calif. 


At La Com has been appointed 
general sales manager of Collins 
Microflat Co., Hawthorne, Calif. 


Rosert L. Rosuonc has been ap- 
pointed assistant to the quality con- 
trol manager of Cameron Iron 
Works, Inc., Houston, Tex. 


Illinois and Wisconsin 


ALLMETAL SCREW Propucts Co., 
Inc., Garden City, N. Y., announced 
the opehing of a midwest division 
headquarters at 5611 W. Lake 
Street, Chicago, Ill. Tom Schaid will 
be in charge. 


JoserH T. Ryerson & Son, INc., 
Chicago, IIl., announces the follow- 
ing appointments: FRANK E. 
was named manager, service division 
of the company’s Chicago plant; 
Witrorp O. ScHwartz has been 
named sales manager for the com- 
pany’s St. Louis steel service plant; 
and STANLEY J. MILLER has been 
appointed assistant director of the 
company’s engineering division 


THE INDUSTRY 


CLEARING MACHINE CORPORA- 
TION, division of U. S. Industries, 
Inc., Chicago, IIl., announces the fol- 
lowing appointments: N. L. MAHLA 
has been named sales manager for 
the Cleveland district; Davm W. 
Bonnar will serve as senior sales 
engineer in Detroit; and assistant 
sales managers in the Chicago area 
are Tep GoELLER, Lou and 
GLENN C. LECHLEITNER. 
Row ett has been transferred to the 
Sales Department and will be work- 
ing out of the Detroit office. Cart 
Benson, who had been covering the 
southern Ohio and West Virginia ter- 
ritory, is now operating out of the 
Philadelphia office as sales engineer. 
Gait STIFLER, district sales repre- 
sentative, has been transferred from 
the Philadelphia area to the New 
York-New England area. 


WEsson Co., Ferndale, Mich., an- 
nounces the appointment of Kear- 
NEY Toot SAEs, Rockford, IIl., as a 
distributor for the southern section 
of Wisconsin and the northern area 
of Illinois. 


CHaRLEs A. MUELLER has been 
named chief engineer of the new Gas 
Process division of the Lindberg En- 
gineering Co., Chicago, Ill. 


R. J. Ketiter has been named 
chief engineer of the A. O. Smith 


(Left) Frank E. Kolb, manager, service division, and Wilford O. Schwartz, 
sales manager, St. Louis service plant of Joseph T. Ryerson & Son, Inc. 


why buy two machines 
for external and internal grinding? 


GRAND RAPIDS 


Universal Cylindrical and Internal Grinder, No 


It’s perfect for plants having a va- 
riety of internal and external grind- 
ing, but not enough of each to require 
individual machines. 


Write for illustrated book with complete details. 


GALLMEYE 


GALLMEYER & LIVINGSTON COMPANY | GALLON 


305 Straight St., $.W., Grand Rapids, Michigan 


For more information fill in page number on Inquiry Card, on page 255 
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Corporation’s Welding Products Di- 
vision, Milwaukee, Wis. 


Michigan and Indiana 


Josern C. Draper, a vice-presi- 
dent of Michigan Tool Co., Detroit, 
Mich., has retired. Mr. Drader has 
been heading the company’s re- 
search work in the gear development 
field. This work will be carried on 
by Harry Pe_pHrey who was re- 
cently appointed director of engi- 
neering research. 


Lovejoy & Co., INc., announces 
the opening of a newly constructed 
office and warehouse to serve the 
Detroit area. This new building is 
located at 23220 Pinewood Avenue, 
Warren, Mich., and will stock the 
complete line of Wheelock, Lovejoy 
Hy-ten, A.LS.L, and S.A.E. alloy 
steels. 


Hyprautic Accessories Co., Van 
Dyke, Mich., has formed a new di- 
vision to handle its output of hy- 
draulic valves. A national sales or- 
ganization with headquarters at the 
main plant is being organized under 
the direction of Tom Kune, national 
sales manager. 


Drvision of 
the CoLtoniaL Broacn & MACHINE 
Co., Detroit; Mich., announces the 
appointment of three representa- 
tives: E. W. Brock Co., 5657 Mont- 
gomery Road, Cincinnati, Ohio; 
Eaton Co., 65 Zabriskie St., Hack- 
ensack, N. J.; GeEorrrey-Lane, INc., 
432 E. First Ave., Denver, Colo. 


Micnican Toot Co., Detroit, 
Mich., announces the appointment 
of P. D. Browne Co., Dallas, as 


sales and engineering representative 
in Texas. 


Size Controt Co., Chicago, IIl., 
has appointed Ernest E. Diener Co., 
4779 Korte Ave., Dearborn, Mich., 
as sales representative for the eastern 
half of the state of Michigan. 


ForMspraG Co., Van Dyke, 
Mich., has appointed Dopncr-NEew- 
ARK SupPLy Co., INnc., of Newark, 
N. J., as distributor of its products 
for northern New Jersey. 


Tuomas W. Kinc has been ap- 
pointed national sales manager for 
the Hydraulic Accessories Co., Van 
Dyke, Mich. 


WituraM A. Minix has been ap- 
pointed chief gage engineer of the 
Freeland Gauge Co., Detroit, Mich. 
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R. has joined 
the sales department of the Macklin 
Co., Jackson, Mich. 


WHEELABRATOR CORPORATION, 
Mishawaka, Ind., announces the fol- 
lowing administrative changes: 
James F. ConNAUGHTON was elected 
to the newly created post of execu- 
tive vice-president; Harotp M. 
Miter, who has been vice-presi- 
dent since 1944, was advanced to 
senior vice-president; Jacosp A. 
Scumipt, Jr., treasurer since 1952, 
is now secretary-treasurer; JOHN M. 
Wo r, assistant treasurer since 1955, 
was appointed controller; and Ep- 
warp T. SULLIVAN was appointed 
assistant secretary-assistant treasurer. 
Officers who were re-elected are 
Verne E. Minicn, honorary chair- 
man of the board; Orro A. PFAFF, 
president; Lestre L. ANprus, vice- 
president; and Stanitey F. Krzes- 
ZEWSKI, vice-president. 


New England 


Norton Co., Worcester, Mass. 
announces the following appoint- 
ments: Inwin W. PETERSON has been 
appointed Detroit district manager 
of the company’s Grinding Machine 
Division. He succeeds CLARENCE L. 
SmirH who retired; ALBERT G. 
GALLER was named a field engineer 
at the company’s Teterboro, N. J., 
district office; and WI£nFIELD J. 
Scott was named abrasive engineer 
at Chicago. 


Georce D. has been 
named manager of manufacturing 
engineering for General Electric 
Company’s Small Steam Turbine De- 
partment, Fitchburg, Mass. 


J. E. Barser has been appointed 
sales manager for Black & Webster, 
Inc., Newton, Mass. 


ARTHUR R. MACNEIL, New Eng- 
land sales manager for MacDermid, 
Inc., Waterbury, Conn., has been 
named vice-president of the com- 
pany. Mr. MacNeil will continue as 
New England sales manager along 
with his new duties. STANLEY S. 
KRENTEL, vice-president of Mac- 
Dermid Western, has been named 
executive vice-president of Mac- 
Dermid, Inc. 


FREDERICK J. GARBARINO, form- 
erly director of quality control for 
New Departure Division of General 
Motors Corporation, Bristol, Conn., 
has assumed the newly created posi- 
tion as the division’s director of sales 
and engineering. 


HARTFORD SPECIAL MACHINERY 
Co., Hartford, Conn., announces the 
appointment of Harvey L. SPaun- 
BURG, JR. as manufacturing manager. 
James J. — was named sales 
manager of the contract sales divi- 
sion. 


Atrrep M. WINCHELL has been 
elected vice-president and a director 
of the Waterbury Pressed Metal Co., 
Waterbury, Conn. 


New York and New Jersey 
Dr. THornton C. Fry has been 
appointed vice-president and direc- 
tor of Univac Engineering for the 
Remington Rand Division of Sperry 
Rand Corporation, New York City. 
Dr. Fry was formerly assistant to the 
president of Bell Telephone Labora- 
tories and in his new position with 
Remington Rand he will direct all 
research, development, and product 
planning of commercial and military 
Univac systems and equipment. 


H. K. Porter Co., INc., an- 
nounces the appointment of E. G. 
CoUNSELMAN as manager of indus- 
trial sales, with headquarters in New 
York City. E. Harness, di- 
rector of industrial defense, Depart- 
ment of Commerce, has been named 
to succeed Mr. Counselman as Wash- 
ington representative. 


Howarp A. JoHNsTON, president 
of Marlin-Rockwell Corporation, 
Jamestown, N. Y., was elected presi- 
dent of the Anti-Friction Bearing 
Manufacturers Association. Other 


officers elected were: vice-president, 
R. S. Woop, general manager of Ball 
& Roller Division of the Link Belt 
Co., Indianapolis, Ind.; treasurer, 
E. B. THompson, vice-president of 


Fabian Bachrach 


Howard A. Johnston, newly elected 
president of the Anti-Friction Bearing 
Manufacturers Association. 
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V-R Carbides for Milling 
.-- A Grade for Every Application 


| 


AND SPECIALS 


| 


SOLID MILLING CUTTER BLADES 


¥ 


CARBIDE TIPS FOR BLADES 


SOLID HELICAL BLADES 
| 


THROW-AWAY INSERTS 
FOR MILLING CUTTERS 


V-R CARBIDE 
GRADE 


WHERE TO USE FOR TOP PRODUCTION AND TOOL LIFE 


2A5 


A grade exhibiting an excellent balance of strength and 
resistance to abrasion. For general purpose milling of cast 
iron, hardened steels, and non-ferrous metals. 


2A68 


A strong, tough wear-resistant grade for roughing cuts on 
cast iron, non-ferrous and non-metallic materials with heavy 
feeds, and interrupted cuts. 


A hard, strong grade for roughing and interrupted cuts in 
milling carbon and alloy steels, either rolled or cast. 


General purpose grade for milling steels, more wear-resistant 
than EE. 


A tough heat-resistant general purpose steel cutting grade. 
Especially recommended for severe applications where high 
heat is generated. 


For more information fill in page 


MANUFACTURERS OF: 
CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


First Consideration for Efficient Milling 
is the Use of Carbide Cutters and Selection 
of the Correct Grade for the Job 


In all classes of milling operations carbide cutters should 
get top consideration for their ability to increase produc- 
tion and reduce downtime. 

Carbides commonly show major production increases 
over high speed steel or cast alloy cutting tools—but only 
when carbide grades are properly selected for the specific 
operation. 

This critical factor of carbide grade selection is a two- 
part process: (1) carbides selected must be of superior 
quality and uniformity. (2) The proper carbide grade must 
be selected for the specific operation. 

This is where Vascoloy-Ramet field engineers enter the 
picture. They offer a complete line of V-R quality carbides 
to best suit each milling operation and they have the know- 
how to help you select the grade that will give maximum 
results on your job. The chart above indicates the factors 
to be considered. 


Regardless of your milling problem, your V-R qualified 
carbide service engineer is at your service. Call him today, 
or write. 


SEND FOR V-R CARBIDE CATALOG 
This 44-page catalog gives complete data on 
V-R carbide grades for milling cutter tips and 
blades as well as for all general machining ap- 


plications. Write today. 


C-640 


borporation 


SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 
874 Market Street ¢ Waukegan, Illinois 


number on Inquiry Card, on page 255 
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sales at Torrington Co., Torrington, 
Conn.; and Harry SMITH, perma- 
nent secretary and manager of the 
association. 


CARBORUNDUM CoMPAny, Niagara 
Falls, N. Y., announced three promo- 
tions in their finance and engineering 
divisions. Georce J. ZIMMERMAN 
was elected controller; Girsert J. 
STEWART was elected treasurer of the 
company and its U. S., Canadian, 
and Australian subsidiaries; and 
Eart Wixson, formerly acting con- 
troller of the Bonded Abrasives Divi- 
sion, was elected assistant controller 
of the company. 


HovupaiL_e INpustries, INC., an- 
nounces the appointment of Ropert 
L. STRAWBRIDGE as vice-president 
and general manager of the Wales- 
Strippit Co., Akron, N. Y., a unit of 
the company. Russet A. JOHNSON 
was appointed sales manager. 


Georce E. Drake has been ap- 
pointed vice-president in charge of 
sales of Electro Metallurgical Co., 
division of Union Carbide Corpora- 
tion, New York City. 


T. R. Cartanan has been ap- 
pointed midwestern sales representa- 
tive by the Watson-Stillman Press 
Division, Farrel-Birmingham Co., 
Inc., Roselle, N. J. Prior to this re- 
cent appointment Mr. Callahan rep- 
resented the company in the Buffalo 
Rochester area. 


Ohio 


RELIANCE ELectric & ENGINEER- 
1NG Co., Cleveland, Ohio, announces 
the appointment of four officers— 
three of operations groups and one 
in marketing. Elected vice-presidents 
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Richard A. Geuder, vice-president 
of marketing, Reliance Electric & 
Engineering Co. 


of operations groups were WILLIAM 
R. Houcn, WaAtTerR H. Haber, and 
Hucu D. Luxe; and to the office of 
vice-president of marketing, R1icHaRD 
A. Geuper. Mr. Hough is also vice- 
president of engineering. Jay W. 
Picxinc has been named manager of 
the company’s Control Division in 
Euclid and Earx C. Barnes became 
chief engineer of the company, both 
reporting to R. Hovucu. 
Karu H. MEYER was appointed man- 
ager of manufacturing services at 
the company’s headquarters and 
JonatHan L. CoLLens was named 
assistant division manager of the 
company’s Ivanhoe Division. Both 
Mr. Meyer and Mr. Collens will re- 
port to Hucn D. Luxe. Don E. 
Bourrarp has been named manu- 
facturing manager of the company’s 
Ashtabula Division and RaLrpu G. 
Davis was named assistant division 
manager, reporting to WALTER H. 
Hasen. 


(Left to right) William R. Hough, Walter H. Haber, and Hugh D. Luke, newly appointed 
vice-presidents of operations of Reliance Electric & Engineering Co. 


John H. Diehl, general manager of 
Rockwell Manufacturing Co., Power 
Tool Division. 


Joun H. Dent, assistant to the 
vice-president in charge of Rockwell 
Manufacturing Company's Power 
Tool Division, has been named gen- 
eral manager of the recently ex- 
panded Bellefontaine, Ohio, power 
tool plant. Mr. Diehl spent five years 
as engineering co-ordinator and six 
years as assistant works manager of 
the LaPorte, Ind., plant of Allis- 
Chalmers Manufacturing Co. 


CoLoneEL WILLIAM J. Darmopy 
will take charge of Sheffield Corpora- 
tion’s Dayton, Ohio, basic and ad- 
vanced metrology and measurement 
standards research. Colonel Dar- 
mody is the retired chief of the 
Army Ordnance Gage Center at 
Frankford Arsenal and former me- 
chanical engineer with the National 
Bureau of Standards. 


ReactivE MeEtTALs, INc., is con- 
structing a multi-million dollar zirco- 


nium melting plant in Ashtabula, 
Ohio. Scheduled to begin production 
in September, the plant will repre- 
sent the largest domestic facility for 
melting of zirconium. 


Artuur S. Govuxp, director and 
vice-president in charge of sales of 
the Oster Mfg. Co., Wickliffe, Ohio, 
announced his retirement after 
fifty years of service with the com- 
pany. At the same time Lester D. 
MARTIN was made vice-president. 


Hypravu.ic Press Mrc. Co., a di- 
vision of Koehring Co., Mt. Gilead, 
Ohio, has acquired the Henry & 
Wricnut Division of EMHART MEG. 
Co., Hartford, Conn. 


Propuction Toot Co., 2479 Lee 
Blvd., Cleveland, Ohio, has been ap- 
pointed sales representative in north- 
ern Ohio for products of the Taft- 
Peirce Manufacturing Co. of Woon- 
socket, R. I. 


V. Litre, Jr. has been 
appointed manager of the Product 
Engineering Department of Brush 
Electronics Co., Cleveland, Ohio, a 
division of Clevite Corporation. 


Francis P, Fiirner has been ap- 
pointed manager of the San Jose, 
Calif., branch of the DeVilbiss Co., 
Toledo, Ohio. 


W. F. Mericie has joined the 
sales staff of the Cincinnati Shaper 
Co., Cincinnati, Ohio, in the capac- 
ity of export sales manager. 


REGINALD G. ScHULER has been 
named general engineering manager 
of Brush Electronics Co., Cleveland, 
Ohio. 


Pennsylvania and Florida 


CARPENTER STEEL Co., Reading, 
Pa., announces the following ap- 
pointments: Doucias R. Beccs, for- 
mer assistant to the vice-president of 
production, has been appointed gen- 
eral superintendent of the Reading 
plant. Foster W. Evans, formerly 
superintendent of production control, 
has become production manager. 
Haroip W. MILLER, who continues 
as head of the company’s engineer- 
ing department, has been given the 
responsibility of coordinating all en- 
gineering functions including elec- 
trical and mechanical maintenance. 
GrorGE BENNETHUM, has been ap- 
pointed assistant manager of alloy 
steel sales and T. ALLEN WASHBURN 
has been named assistant manager 
of tool steel sales. 


Robert W. Frank, vice-president of 
Birdsboro Steel Foundry & Ma- 
chine Co. 


Rosert W. Frank has been 
elected vice-president of Birdsboro 
Steel Foundry & Machine Co., Birds- 
boro, Pa. Mr. Frank was formerly 
vice-president of mill machinery sales 
of the Blaw-Knox Co. Prior to Blaw- 
Knox’s recent merger with Conti- 
nental Foundry & Machine Co., he 
was president and general manager 
of the Lewis Foundry & Machine 
division of Blaw-Knox. 


BALDWIN-LIMA-HAMILTON 
PORATION, Philadelphia, 


Cor- 
Pa., an- 


_ nounces that the following compa- 


nies have been appointed as repre- 
sentatives: In New York State, A. V. 
Wiggins Co., Inc. has been ap- 
pointed Syracuse area dealer, and 
Ogden R. Adams, Inc. was named 
Rochester area sales distributor; and 
R. L. Crane Machinery Co. has been 
area sales distributor. H. J. Weber 
& Co., Chicago, IIl., has been named 
distributor for the company’s presses 
made by the Hamilton Division, 
Hamilton, Ohio. At the same time it 
was announced that the company 
has opened a sales office in Schenec- 
tady, N. Y., to give fast sales service 
throughout the state of New York. 


CruciBLE STEEL COMPANY OF 
AmMenrica, Pittsburgh, Pa., announces 
the appointments of C. J. Ryan as 
assistant to the vice-president of 
sales with headquarters in Detroit; 
J. J. Wycat as manager of the com- 
pany’s St. Louis sales branch; and 
of CHarLes D. Preuscu as chief 
metallurgist of its Spaulding Works 
in Harrison, N. J. It was also an- 
nounced that Dr. Ropert W. Linp- 
say will join the staff of the com- 
pany’s Central Research Laboratory 
in Pittsburgh, Pa. The company has 
recently opened a stainless steel sales 
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office and warehouse building at 
3400 Malone Drive, Chamblee, Ga. 
The warehouse is built on a 4 1/2- 
acre site and has a 20,000-square- 
foot storage area plus 5400 square 
feet of sales office space. A specialty 
steel warehouse was opened at 4501 
W. Cortland St., Chicago, Ill. 


ALLEGHENY LUDLUM STEEL Cor- 
PORATION, Pittsburgh, Pa., announces 
the opening of a tool steel warehouse 
at 155 Washington St., Newark, 
N. J., to serve the New York sales 
territory of the company. A complete 
staff and office will be located at the 
warehouse. These facilities are in ad- 
dition to the company’s offices lo- 
cated at the New York District Sales 
Office in the Socony-Mobil Building, 
New York City. 


SupERIoR TuBE Co., Norristown, 
Pa., has authorized construction of 
a new office building and factory ad- 
dition at its general offices and main 
plant on Germantown Pike, 17 miles 
northwest of Philadelphia. Cost of 
construction, equipment, and fur- 
nishings will be about two million 
dollars. The project is part of the 
company’s $5,000,000 expansion pro- 
gram which began in 1956. 


MINNEAPOLIS-HONEYWELL REGU- 
LATOR Co., has opened a new plant 
for the production of industrial 
valves at Fort Washington, Pa. The 
120,000-square-foot plant, located 
on a 25-acre site in Fort Washing- 
ton’s Industrial Park, provides manu- 
facturing, research and _ develop- 
ment, sales, and administrative facili- 
ties for the Valve Division. 


J. Kerra Loupen has been ap- 
pointed vice-president, director, and 
chief executive officer of the Leb- 
anon Steel Foundry, Lebanon, Pa. 


CLEMENT N. has been 
appointed sales and service repre- 
sentative for Lewis-Shepard Prod- 
ucts, Inc., Watertown, Mass., in the 
Miami, Fla. area. Mr. Williams will 
maintain complete sales and service 
facilities at 6821 Sunset Drive, South 
Miami, Fla. 


LatroBE STEEL Co., Latrobe, Pa., 
announces the opening of its South- 
ern regional warehouse and office lo- 
cated at 4342 E. 10th Court, Hia- 
leah, Fla. 

CAMERON & BARKLEY Co., 1939 
Hendricks Ave., Jacksonville, Fla., 
has been appointed distributor for 
NraGARA MACHINE & Toot Works 
in South Carolina and Florida. 


(This section continued on page 260) 
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Any Welding Job 
AC or DC can 
be handled with 
one machine 


That’s why it pays 
to standardize on 


LINCOLN 
IDEALARC 


This job required DC welding... The next job needed AC. 


wy. Lincoln Idealarcs you can schedule any 
welding job on any machine. You can take any 


machine to any job. You can do these things because 
every Idealarc can give you both AC and DC welding 


current ... whichever is best for the particular job. 


Hadn’t you better standardize on Idealarc? Write for 
Bulletin SB-1343 and SB-1364 for facts. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1222, Cleveland 17, Ohio Idealarc AC/DC Welder available in 
The World’s Largest Manufacturer of Arc Welding Equipment 


H.. costs 


one welder both AC less to buy use anything but 
IDEALARC nd DC and operate 
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Use postage-free Business Reply Car@s for further information 


On New Catalogues described in this issue of MACHINERY 
On New Shop Equipment described in the editorial pages 


NEW CATALOGUES 


BEARINGS—Aetna Ball and Roller Bear- 
ing Co., Chicago, lil. 88-page general 
catalogue and engineering manual. In- 
cluded is an engineering data section to 
correlate Anti-Friction Bearing Manufac- 
turers Association terminology with 
Aetna designs; how to select ball thrust 
bearings; how to calculate thrust load 
capacities; how parallelism and flatness 
affect thrust bearing performance; fits 
and tolerances; formulas for calculating 
thrust loads for various gear drives; oil 
and grease lubrication methods; and how 
to handle and care for bearings. A sec- 
tion is also included on the company’s 
line of sealed, pre-lubricated ball bearing 
“package” units, which can be used as 
adapter bearings, sprocket idler units, 
belt idler units and in other applications 
with stationary flange type housings. 
(This section has also been issued as a 
separate edition, designated AG-57.) 
Copies of this catalogue, as well as the 
general catalogue, can be obtained free 
of charge from Aetna Ball & Roller Bear- 
= 4600 Schubert Ave., Chicago 


STAINLESS-STEEL DATA—Allen Mfg. 
Co., Hartford, Conn. 16-page bulletin 
entitled ‘’Stainless Stee! Data,’’ present- 
ing information on stainless steels. Char- 
acteristics of the three major types of 
stainless steels are outlined, together with 
their advantages in various kinds of 
applications. In a compact reference 
table, characteristics of these steels at 
elevated temperatures are detailed as to 
strength and toughness, scale resistance, 
grain growth and structural changes, 
and corrosion resistance. A section is 
devoted to special metal finishes and 
treatments available on the company’s 
stainless-steel hex-socket screws. ..... 1 


SHANK END-MILLS—Brown & Sharpe 
Mfg. Co., Providence, R. |. Leaflet de- 
scribing the company’s new line of 
heavy-duty end-mills with 2-inch diam- 
eter shanks to be used in such operations 
as tracer-controlled milling. Available in 
two-, three-, and six-flute as well as 
ball-end styles, these end-mills have 


polished flutes, high helix, and efficient 
rake angles. Eccentric relief sharpening 
produces a finer quality cutting edge. A 
new adapter accommodates these end- 
mills for use on milling machines. ....2 


On products shown in the advertisements 


AUTOMATIC LUBRICATION—Bijur Lu- 
bricating Corporation, Rochelle Park, 
. J. 4-page bulletin entitled 
A.B.C. of Modern Lubrication,’ describ- 
ing and illustrating the three basic ele- 
ments of automatic lubrication—lubri- 
cators, distribution systems, and meter 
units, Eight types of automatic lubri- 
cators are shown. Distribution system 
details—including information on the 
variety of tubing, junctions, flexible hose 
—are given. 


TITANIUM CARBIDE ALLOYS—Kennoa- 
metal, Inc., Latrobe, Pa. Bulletin B-444, 
describing the company’s heat-resistant 
titanium carbide alloys and their appli- 
cations in the metalworking industries. 
Shown are parts of simple and complex 
shapes that have been successfully used 
at temperatures ranging to above 1800 
degrees F. Physical properties of thirteen 
different compositions and corrosion re- 
sistance are tabulated and charted to 
show the effect of temperature and time 


CARBIDE TOOLS—Super Tool Co., di- 
vision of Van Norman Industries, Inc., 
Detroit, Mich. 36-page catalogue includ- 
ing details and prices on the company’s 
line of carbide-tipped drills, reamers, end- 
mills, countersinks, milling cutters, coun- 
terbores, and centers, Additions to the 
line and also included in the catalogue 
are chatterless countersinks, solid carbide 


center laps, and solid carbide flute chuck- 
ing reamers. ........ 


AIR FILTERS—American Air Filter Co., 
Inc., Louisville, Ky. Bulletin 274B, de- 
scribing the company’s dynamic precipi- 
tator, Its distinguishing feature is the 
addition of a water spray to the basic 
principle of dynamic precipitation, The 
spray maintains a flowing film of water 
on collecting surfaces which lowers the 
water requirements to a minimum, traps 
fine dust particles, and delivers collected 
dust in slurry form for disposal. ...... 6 


ABRASIVE BLAST CLEANING MA- 
CHINES — Wheelabrator Corporation, 
Mishawaka, Ind. Four bulletins describing 
Wheelabrator continuous Tumblast air- 
less abrasive blast cleaning machines. 
Covered are the 15-, 30-, 48-, and 60- 
inch machines with end-discharge con- 
struction in which work to be cleaned 
passes through the machine at a continu- 
ous rate. Each bulletin is filled with 
graphic illustrations of construction and 
design features. .... 


CORROSION CONTROL — Minnesota 
Mining & Mfg. Co., St. Paul, Minn, 4- 
page folder describing halofluorocarbon 
dispersion coatings for industrial corrosion 
control and contamination prevention, 
Chemical resistance, thermal stability, 
toughness and flexibility, abrasion re- 
sistance, dielectric strength, and anti- 
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sticking surfaces are included in the com- 
bination of properties offered by this 
system. 


GAS FORK TRUCKS—Boker-Raulang 
Co., Cleveland. Ohio. Two bulletins de- 
scribing gasoline- or LPG-powered fork 
lift trucks with capacities of 5000 and 
6000 pounds. Features of the trucks in- 
clude engine, transmission, and drive 
axle coupled into an integral unit, ab- 
sence of cowl for good visibility, and 
self-equalizing brakes with single-point 
adjustment. 9 


AIR-OPERATED CHUCKS — Cushman 
Chuck Co., Hartford, Conn. Ring-bound 
catalogue P. O. 65, describing the com- 
pany’s line of air-operated chucks, cylin- 
ders, and accessory equipment. The cata- 
logue is divided into sections to provide 
a quick reference to chuck or cylinder 
descriptions, dimensions, part lists, ac- 
cessories, and general information on the 
company’s products. .............. 10 


MICRO-SIZE SELF-LOCKING NUTS— 
Standard Pressed Steel Co., Flexloc Lock- 
nut Division, Jenkintown, Pa. 4-page bul- 
letin describing the company’s miniature 
precision lock-nuts designed for scientific 
and industrial instruments, electronic 
equipment, and other applications where 
weight and size are important factors. 
Flexloc self-locking nuts and clinch nuts 
range in size from No. 0 to No. 4 di- 


OILLESS BEARINGS —Arguto Oilless 
Bearing Co., Philadelphia, Pa. 24-page 
illustrated catalogue including specifica- 


_ list sizes, and operating chorac- 
teristics of the company’s standard con- 
veyor roll bearings as well as self-sealing, 
free draining and conical bearings for 
use on belt, live roller, gravity roller and 
special conveyors. 12 


PRECISION LATHES—Sheldon Machine 
, Inc., Chicago, Ill. 
, illustrating and describing the com- 
pany’s Series 11 and 13 variable-speed 
precision lathes. Complete specifications 
information on _ variable 
drive and other design features are in- 
cluded, These lathes provide automatic 
power selection of spindle speeds “= 
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40 to 2000 rpm. 


FASTENERS Standard 


Folder 2245, describing the company’s 
line of precision, high-strength aircraft 
fasteners for airframe engines. 
are both tension and shear fasteners for 
weight-saving, temperature, and heavy- 
load applications; i 
self-locking nuts; and a preload-indicating 
washer, called the PLI-washer 14 


METAL - FORMING 
Struthers Wells Corporation, Titusville, 
Pa. Bulletins 5610 and 956, describing 
the company’s tangent benders, 
tables, and tumble die-bending machines, 
punching and notching machines, special 


MACHINERY — 


machines Bulletin 5610 deals 
punching and notching machines, ...15 


WELDING POSITIONERS—Aronson Ma- 
i , Arcade, New York. 


Product Information Service 


Use postage-free Business Reply Card below for further infor- 
mation on New Catalogues or New Shop Equipment described 
in this issue and products mentioned in the advertisements. 


CL TOL LBL OBL GLE OLE SLL CLE 


62 


of 61 BL OL 


SM GNIS 


dOHS MIN 


9s SS tS ZS IS OS Lv SP 


OSL SSL HSL ESL ASL OSL LHL tri 
tL OL 6 


ZL GEL VEL LEL GEL SEL WEL CEL TEL LEL OFL 
PLL ELL TLL LLL OLL GOL BOL LOL 9OL SOL OL COL ZOL LOL 


OLL BOL L9L SPL EPL 191 6SL BSL 
OTL STL HTL ETL TTL ATL OTL GLE LiL 

mojeq 


vl 


bulletin featuring the company’s head- 
stock and tailstock positioners. Eight 
models ranging in capacities from 5000 
to 160,000 Ibs. are described. Complete 
data on each model plus a page of com- 
prehensive specifications and quality fea- 


WIRES—Colorado Fuel & Iron Corpora- 
tion. 72-page illustrated catalogue de- 
scribing the company’s complete line of 
Wickwire wire. Complete ordering speci- 
fications for all wires include low-carbon 
coarse wire, high-carbon fine and spe- 
cialty wire, low-carbon fine and 
wire, and flat and shaped wire. ..... 17 


HYDRAULIC ACCUMULATORS—Parker 
Appliance Co., Cleveland, Ohio. 36-page 
catalogue describing the company’s line 
of piston type accumulators for hy- 
draulic service. The line includes 14 mod- 
els ranging in oil capacity from 10 cubic 
inches to 10 gallons, and four inside 
diameter sizes ranging from 2 to 7 


MEASURING DEVICES—Size Control 
Co., Chicago, Ill, Catalogue describing 
the company’s measuring devices. Among 
the items listed are reversible, plain, and 
thread plug gages; thread ring gages and 
setting plugs; adjustable limit snap 
gages; ring gages and master setting 
discs; thread- and gear-measuring wires; 
and centerless lapping machines, ....19 


DIE SETS—E. W. Bliss Co., Die Supply 
Division, Cleveland, Ohio. Catalogue 
70-A, describing the company’s precision 
and commercial die sets. Sizes, dimen- 
sions, prices, and other ordering data are 
recommended for a full line of die sets— 
both the standard two-pin series and the 
rear two-pin rectangular series. 0 
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CENTRIFUGAL CASTINGS — Sandusky 
Foundry & Machine Co., Sandusky, Ohio. 
Catalogue describing centrifugal castings 
in more than seventy different alloys in- 
cluding stainless steels, plain carbon and 
low-alloy steels, Monels, cupro-nickels, 
and copper-base alloys in sizes ranging 
from 7 to 54-inch outside diameter. . .21 


MANUAL MOTOR STARTERS—General 
Electric Co., Schenectady, N. Y. Bulletin 
GEA-6358A, covering small-size ‘100 
Line’’ manual starters for fractional and 
integral horsepower motors up to 7 1/2 
hp. New features, application, and instal- 
lation data, and a rating table for plug-in 
heaters are included. 22 


METAL SAWS—Huther Brothers Saw 
Mfg. Co., Inc., Rochester, N. Y. Illus- 
trated catalogue MS-500, describing 
saws for metalworking. Saws are seg- 
mental in both coarse and fine-pitch 
styles, high-speed, carbide-tipped band 
saws, and slitters. Catalogue also in- 
cludes tool bits and tool specialties. . .23 


CUTTING TOOLS—Madison Industries, 
Inc., Muskegon, Mich. Catalogue featur- 
ing the company’s adjustable boring and 
reaming tools, bottoming tools, trepan- 
ning tools, gun type drills, spade and 
core drills, adjustable bore gages, grind- 
ing arbors, and special tool engineering 
facilities. 24 


CENTER TYPE GRINDING WHEELS— 
Cincinnati Milling Products Division, Cin- 
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cinnati, Ohio. Illustrated catalogue de- 
scribing the company’s center type grind- 
ing wheels and containing a table of 
suggested grinding wheel gradings for 
various grinding operations. ....... 25 


MOUNTED WHEELS—Simonds Abrasive 
Co., Philadelphia, Pa. Bulletin ESA-67, 
describing the company’s complete line of 
abrasive mounted wheels, All sizes and 
shapes in the A and B series are illus- 
trated in actual size with dimensions in- 
dicated, and typical shapes of the W 


GAP PRESSES—Verson Allsteel Press 
Co., Chicago, Ill. 16-page catalogue pre- 
senting illustrations and detailed specifi- 
cations of the company’s mechanical gap 
presses from 75- to 500-ton capacity. 
Design details are included as well as 
photographs of gap-press installations. 27 


POWER TRANSMISSION DATA—Ohio 


catalogue giving bushing types and 
sizes, drill sizes with decimal equivalents, 
concentricity of bushings, and a 


ROLLERS AND FRAMES—Alvey Fergu- 
son Co., Cincinnati, Ohio, 4-page leaflet 
describing various types of rollers and 
frames for the company’s engineered 


gravity and live roller conveying systems. 


ELECTRODES AND FLUXES—Lincoin 
Electric Co., Cleveland, Ohio, 8-page 
illustrated folder SB-1354-10M, describ- 
ing the company’s automatic electrodes, 


submerged-arc welding fluxes and hard 
surfacing fluxes. . 3 


OVERHEAD CRANES—Industrial Crane 
& Hoist, Ingersoll 
Borg-Warner Corporation, Chicago, Ill. 
12-page illustrated bulletin describing 
the company’s heavy double-girder over- 
head cranes. ... 


FILES—Heller Tool Co., a subsidiary of 
Simonds Saw & Steel Co., Newcomers- 
town, Ohio. 15-page catalogue describ- 
ing the company’s metal and saw files, 
machinists’ files, cabinet and wood files, 
rasps, and special-purpose files. ....39 


Products Division, 


Gear Co., Cleveland, Ohio. 186-page 
handbook giving power transmission data 
to meet modern engineering standards. 
Engineering charts, tables, and formu- 
las to help select the right gears and 
speed reducers are included. ....... 28 


COPYING MACHINE—P&H Sales Cor- 
poration, Chicago, Ill, Bulletin 57A1, 
describing the company’s automatic 26- 
inch, 75-foot-per-minute, 100-watt-per- 
inch whiteprint machine which was re- 
search-engineered to print and develop 
97.7 per cent of all cut sheet reproduc- 
tions at high-volume speeds. ....... 29 


BENDING MACHINE—Struthers Wells 
Corporation, Machinery Division, Titus- 
ville, Pa. 4-page illustrated folder de- 
scribing the company’s bending machine 
designed to handle all types of metal 
from light cross-sections to heavy sections 
up to 2 1/2 square inches 


ELEVATING HOPPER-FEEDER—Gear-O- 
Mation Division, Michigan Tool Co., De- 
troit, Mich. Data sheet covering the 
company’s hopper feeder for use with 
parts that roll or slide. Complete de- 
scription of its construction and applica- 
tion are given. 


QUICK-CHANGE TOOLS—Beaver Tool & 
Engineering Corporation, Royal Oak, 
Mich. 56-page catalogue giving detailed 
information on the company’s complete 
line of quick-change tools. Correct hold- 
ers for each of many different types of 
standard metalworking machines are 
shown. 


SPIRAL-BEVEL SPEED REDUCERS— 
Philadelphia Gear Works, Inc., Philadel- 
phia, Pa. 40-page catalogue describing 
the company’s spiral-bevel speed reduc- 
ers. Design features, specifying and 
ordering information, selection tables, 
service factors, and horsepower ratings 
are included. 33 


COS 


CONTOUR WHEEL DRESSERS—Hoglund 
Engineering & Mfg. Co., Inc., Berkeley 
Heights, N. J. 6-page technical brochure 
outlining inclined plane cam mechanisms 
for dressing grinding wheels with intricate 
contours. 


DRILL JIG BUSHINGS—American Drill 
Bushings Co., Los Angeles, Calif. 3-page 
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ELECTRIC DISC BRAKE—Stor-Kimble 
Industrial Motor Division, Safety Indus- 
tries, Inc., Hamden, Conn, 8-page bro- 
chure describing and illustrating the 


company’s redesigned Series E disc brake 
ine. 


GREASE—Dow Corning Co., Midland, 
Mich. 4-page brochure describing the 
company’s silicone-base lubricant used 
for steel bearings in washing machines, 
electric razors, refrigerators, electric 
clocks, and other appliances. ...... 41 


ELECTRIC CRANES—Manning, Maxwell 
& Moore, Inc., Muskegon, Mich. 25-page 
bulletin describing the company’s over- 
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head materials-handling equipment with 
capacities ranging from 1/8 ton to 600 
tons, 42 


ELECTRONIC INDUCTION HEATERS— 
Magnethermic Corporation, Youngstown, 
Ohio. Bulletin containing specifications 
on the company’s 15-, 30-, and 40-kw 
electronic induction heaters, ....... 43 


STANDARD HEXAGON NUTS—National 
Machine Products Co., Utica, Mich. 24- 
page catalogue giving information on 
the company’s line of nuts. ........ 44 


SELECTOR SWITCHES—Thermo Electric 
Co., Inc., Saddle Brook, N. J. Bulletin 
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24-1, describing the company’s key or 
push-button selector switches for thermo- 
couple or resistance bulb circuits. ...45 


PRECISION SURFACE GRINDERS—Reid 
Brothers Co., Inc., Beverly, Mass. 6-page 
brochure describing the company’s line 
of toolroom and production grinders. 46 


OPERATOR-ENGINEERED GRINDERS— 
Abrasive Machine Tool Co., East Provi- 
dence, R. |. Catalogue describing the 
company’s Hydrabrasive precision grind- 
ers. 47 


ANGLE-IRON SHEAR—W. A. Whitney, 
Mfg. Co., Rockford, Ill. Leaflet describ- 
ing the company’s angle-iron shear that 
is 26 inches high and has an 18-ton 


STAINLESS-STEEL SAND CASTINGS— 
Alloy Steel Casting Co., Southampton, 
Pa, Illustrated catalogue discussing types 
of stainless-steel sand castings, ..... ay 


BEVEL GEAR CHUCKS—Gorrison Ma- 
chine Works, Inc., Dayton, Ohio, Folder 
describing the lastest developments and 
uses of automatic gear chucks. ..... 50 


TRACER LATHES—Cincinnati Lathe & 
Tool Co., Cincinnati, Ohio, Catalogue 
H-150, describing the company’s Hydra- 


SAND CORE OVEN — Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. 12-page bul- 
letin describing the company’s Foundro- 
matic dielectric sand core oven. ....52 


MAGNESIUM AND TITANIUM DATA— 
Brooks & Perkins, Detroit, Mich. 40-page 
catalogue giving detailed information on 
magnesium and titanium. ........ 53 
SHEAR BLADES —Simonds Worden 
White Co., Dayton, Ohio. Illustrated 
folder describing the company’s standard 
and custom-made shear blades. 54 


TO: MACHINERY, 93 Worth Street, New York 13, N. Y. 


Please enter my subscription for the period indicated below, and send me 
my free copy of MACHINERY’s DATA BINDER. 


0 TWO YEARS @ $7.00 
(Deduct 5% from these prices if you send payment with your order) 


1 ONE YEAR @ $4.00 


Chief product manufactured at this plant: 


Approximate number of employes (check one): 


101-500 


mo/s7 | 


CO THREE YEARS @ $8.00 | 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use . . . take plenty of time 
to read the important material in 
each issue. 


USE THIS HANDY 
ORDER FORM 


Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. IN ADDITION, WE 
SHALL SEND YOU — FREE — A 
LOOSE-LEAF BINDER CONTAINING 
148 PAGES OF DATA SHEETS ... 
A BINDER THAT GROWS IN USE- 
FULNESS EACH MONTH AS YOU 
ADD NEW MATERIAL. 


Send in the card today. 
We'll bill you later. 
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This new OLOFSSON Special, Three Station, Two 
Way Precision Boring Machine performs multiple 
operations on rear band servos in the plant of 
a leading automobile manufacturer. 
In the three stations shown at right, the machine 
rough bores, forms angle, grooves, and finish bores. 


Production is 220 pieces per hour. 


For “Profit-Making” Special Machinery 
designed to lower your production costs, 
consult OLOFSSON. You'll find it pays! 
Phone !V anhoe 4-5381, or write... 


THE 


LOFSSON CORPORATION 


2729 Lyons Avenue Lansing, Michigan 


Manufacturers of PRECISION BORING MACHINERY 
AND SPECIAL MACHINERY 


STATION 1 


load and unload 
two ports. 


STATION 2 


R bore, form 
groove. 


STATION 3 
Finish bore. 
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Canada 


Vickers, INCORPORATED, Detroit, 
Mich., announces the establishment 
of a new sales and service office at 


Robert E. Walker in charge of 
Vickers-Sperry of Canada Ltd. 


3365 Ridgewood Ave., in Montreal, 
Canada, to be known as Vickers- 
Sperry of Canada Ltd. Rospertr E. 
Wa kER will be in charge. 


Dominion Brake SHOE Co., 
has acquired all the physical assets 
and business of Manitoba Foundries 
& Steel, Ltd., Manitoba, Winnepeg, 
Canada. Dominion Brake Shoe is a 
subsidiary of American Brake Shoe 
Co., and Manitoba Foundries has 
been a subsidiary of Vulcan Iron & 
Engineering, Ltd. 


Steel Production Capacity 
May Double in Twenty- 
Five Years 

The steel industries of the world 
may nearly double their production 
capacity in the next twenty-five 
years, according to William Butler 
III of the Lukens Steel Co., Coates- 
ville, Pa. Speaking before an atomic 
forum held by the National Indus- 
trial Conference Board, Mr. Butler 
said that according to Lukens’ eco- 
nomic studies, “with the prospects 
opened by nuclear power, world ca- 
pacity in twenty-five years will have 
reached 625 million tons.” Present 
world capacity is estimated at 327 
million tons. “In this growth,” Mr. 
Butler continued, “the United States 
is expected to hold its place as the 
world’s leading producer with 40 
per cent of that capacity, or 250 mil- 
lion tons.” 
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New Books and Publications 


PROGRAMMING. By Dakota 
Ulrich Greenwald. 90 pages; 
5 1/2 by 8 inches; 25 illustra- 
tions and tables. Published by 
the Ronald Press Co., 15 E. 
26th St., New York 10, N. Y. 
Price, $3. 


Requiring no mathematics beyond 
college algebra, this book presents 
an exposition in demonstration of the 
simplex algorithm. It is used in hand- 
computed solutions of linear pro- 
gramming problems. Emphasis is on 
hand solutions rather than on ma- 
chine methods because most of linear 
programming will not have access to 
electronic computers. Sample prob- 
lems graduated in difficulty are stra- 
tegically placed throughout the 
text. This book will serve as a text- 
book for the graduate and advanced 
undergraduate student in industrial 
engineering and management and 
also as a handy reference source for 
industrial engineers. 


INVESTMENT CASTING ENGINEERING 
AND DESIGN MANUAL. Published 
by the Investment Casting In- 
stitute, 27 E. Monroe St., Chi- 
cago, Ill. 70 illustrations. Price, 
$5. 


This manual presents information 
on the investment casting process 
and is the culmination of more than 
two and one-half years of combined 
efforts on the part of various Insti- 
tute Committees. Of particular im- 
portance is the design section which 
presents rules governing design, di- 
mensional tolerances, and _ shapes. 
Other subject matter covered in this 
section includes surface finish, func- 
tional and general tolerances, radii, 
straightness, flatness, concentricity, 
roundness, angles, length, parallel 
sections, blind and _ through-going 
cores, threads, airfoil, contours, and 
others. Both the lost pattern and fro- 
zen mercury phases of the process 
are given in detail. 


ASTM StTanparps ON Zinc-COATED 
IRON AND STEEL PRropUvCTs. 
Heavy paper cover; 143 pages, 
6 by 9 inches. Published by the 
American Society for Testing 
Materials, 1916 Race St., Phila- 
delphia, Pa. Price, $2.25. 


This publication is intended pri- 
marily to present in convenient ref- 
erence form the various ASTM stand- 
ards and tentative methods for tests 
and specifications pertaining to me- 
tallic-coated iron and steel products. 


Standards, tentative specifications, 
and methods for tests represent the 
most up-to-date thoughts and prac- 
tices. Included in the volume are 
twenty-one specifications, of which 
four are new or recently revised; 
three recommended practices, two of 
which are new; and five methods of 
tests. Among the materials covered 
are wire, strands, fencing, sheets, 
hardware, terne-alloy-coated sheets, 
and miscellaneous products. 


TECHNICAL Descriptive GEOMETRY. 
By B. Leighton Wellman. 616 
pages, 6 by 9 inches. Second 
Edition. Published by the Mc- 
Graw-Hill Book Co., Inc., 330 
W. 42nd St., New York 36, 
N. Y. Price, $5.75. 

Written in simple language, ar- 
ranged in easy-to-read format, and 
generously illustrated, this book pro- 
vides a comprehensive and modern 
treatment of the theory and practical 
applications of descriptive geometry. 
Every article has been re-examined, 
tested in class, and rewritten for 
maximum clarity. The complete anal- 
ysis of important problems is fol- 
lowed by a concise summary which 
focuses attention on the key ideas. 
This edition also contains an im- 
proved presentation of visibility, 
perpendicular lines, views of a circle, 
and cylinder intersections. 


1956 SuPpPLEMENTs TO Book or AS- 
TM Sranparps. Published by 
the American Society for Test- 
ing Materials, 1916 Race St., 
Philadelphia 3, Pa. Heavy pa- 
per covers; seven parts; $4 per 
part; $28 per set. 

To keep up to date the triennially 
published book of ASTM standards, 
the Society in the intervening years, 
issues supplements to each part of 
the book. 

The 1956 supplements contain 
420 specifications, tests, and defini- 
tions which either were issued for 
the first time in 1956 or were re- 
vised since their appearance in the 
1955 book. Part I. Ferrous Metals— 
440 pages; includes forty-eight stand- 
ards. Part II. Non-Ferrous Metals— 
360 pages; includes sixty standards. 
Part III. Cement, Concrete, Ceram- 
ics, Thermal Insulation, Road Mate- 
rials, Waterproofing, and Soils—300 
pages; includes fifty-seven standards. 
Part IV. Paint, Naval Stores, Woods, 
Sandwich Construction, Building 
Constructions, Fire Tests, Wax Pol- 
ishes—230 pages; includes seventy- 
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SPURS 


SPIRALS * 
WORM GEARING «+ 


MELICALS 
RACKS 


BEVELS © INTERNALS 
THREAD GRINDING 


Here at G.S., Hobbing, Shaping and Mill- 
ing of Ratchets is a unique specialty. Years 
of testing, developing and perfecting men, 
methods and machines, has resulted in a 
degree of uniform accuracy, far greater 
and more consistently dependable, than 
you ever thought possible! 


Over the years, G.S. customers have bene- 
fited substantially from our ability to main- 
tain such extreme accuracy, in every unit 
we ship! Think of the savings in costly 
downtime, in rejects, in returned goods. 
And, think of the increased service and sat- 
isfaction of a smoother, quieter, longer- 
lasting product. 


Should YOUR r 


uirements call for hun- 
dreds or thousan 


of Cams, Ratchets or 


IT’S A JOB FOR 


Small Gearing of any description, from 8 
to 96 d.p., from 1/8" to 8" diameters, it's 
a job you'll like better if it’s done by G.S. 
Send drawings and descriptions today. 
Let our skilled engineers help you. Ideas, 
suggestions and moderate cost estimates 
do not obligate you. 


G. S. technical data, free! See where 
and how we mass-manufacture Small 
Gearing to uniformly fine tolerances. 
Folder contains 23 pictures of Small 
Gears, plant view, as well as Diametral 
and Circular Pitch Tables. Ask for your 
copy on company stationery, please! 


For more information fill in page number on Inquiry Card, on page 255 
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eight standards. Part V. Fuels, Pe- 
troleums, Aromatic Hydrocarbons, 
Engine Antifreezes—320 pages; in- 
cludes seventy-five standards. Part 
VI. Rubber, Plastics, Electrical Insu- 
lating Materials—380 pages; includes 
seventy-one standards. Part VII. Tex- 
tiles, Soap, Water, Paper, Adhesives, 
Sh'pping Containers, Atmospheric 
Analysis—220 pages; includes thirty- 
four standards. 


METROLOGY OF GaGE-BLOcKs. Pro- 
ceedings of a symposium on 
gage-blocks held at the Nat‘onal 
Bureau of Standards. Circular 
581. 119 pages. Published by 
U. S. Department of Commerce, 
National Bureau of Standards, 
Washington 25, D. C. Price, 
$1.50. 


This circular was published at the 
request of persons who had attended 
the symposium and also by numerous 
others in government and industry 
who are interested in the field of 
precision measurement. It contains 
fifteen papers presented at the con- 
ference as well as reports of formal 
and informal discussions. 


Plastic Tooling Bibliography 


“Plastic Tooling Bibliography”— 
compiled by Orville D. Lascoe, Pro- 
fessor of Industrial Engineering at 
Purdue University as part of the 
plastic tooling research project being 
conducted at Purdue under the aus- 
pices of the ASTE Research Fund— 
has been made available to industry. 

Copies of the 46-page, paper- 
bound bibliography, containing 254 
references and abstrects of every ma- 
jor writing on plastic tooling, are 
available to ASTE members at a cost 
of 75 cents, and to non-members, for 
$1.50. Orders should be addressed 
to ASTE Research Fund, 10700 
Puritan Ave., Detroit 38, Mich. 


Simplified Recommendation 
for Grinding Wheels 


The revised edition of “Grinding 
Wheel Simplified Practice Recom- 
mendation R45-57” has been ap- 
proved by the United States Depart- 
ment of Commerce. This seventy-six- 


page book supersedes the 1947 edi- 
tion and includes many major 
changes. 

The book is arranged in two parts: 
Part I lists standard shapes and sizes 
of grinding wheels classified accord- 
ing to use; Part II contains a com- 
plete listing of all standard sizes of 
grinding wheels available in each 
standard shape. Former editions have 
listed grinding-wheel size recom- 
mendations for new machine design 
in bold type. The 1957 edition has 
segregated all shapes and sizes in 
the use classification section. Now 
machine designers need only check 
this listing for the operation the ma- 
chine is to perform in order to locate 
the standard grinding-wheel shapes 
and sizes available. 

Six new basic grinding-wheel 
shapes have been added, and a word 
description is given for each of the 
standard wheel shapes to clarify ac- 
companying line drawings. Single 
copies of the new edition are avail- 
able free of charge by request on 
company letterhead from the Grind- 
ing Wheel Institute, 2130 Keith 
Bldg., Cleveland 15, Ohio. 
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Using specially designed ma- 
chines, Tapered Air Prod- 
ucts Corporation, Lynwood, 
Calif., has produced these 
components for a Convair 
delta-wing interceptor. The 
skins and structural com- 
ponents have been sculp- 
tured from 5/16-inch thick 
2024-T aluminum down to 
sections that are, in some 
places, as thin as 0.055 inch. 
Metal removal runs as high 
as 75 to 85 per cent. 


<< 


Doubt it? Here’s what you can do. With an 
Ex-Cell-O Method X Machine, sintered carbides 
and super alloys can be quickly and easily cut 
off, pierced, slotted, formed, trepanned, drilled 
and tapped, often in shapes (above) no other 
machine tool can duplicate. 

What's more, because Method X can readily 
machine toughest metals, many shops find it pays 
for itself as a scrap-saver alone. With Method X, 
other machines’ mistakes can be corrected, even 
after hardening. 

Why not check today on the very real cost- 


Cut intricate shapes of sintered carbides and 
super alloys with Method X. 


Ex-Cell-O Method X Standard Vertical Electro- 
spark Machine, 


Electrospark 


cutting opportunities Method X may offer in your 
own manufacturing operation? Simply contact 
Ex-Cell-O, Detroit. 


CORPORATION 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES « 
CUTTING TOOLS « TORQUE ACTUATORS «© RAILROAD PINS AND BUSHINGS « DRILL JIG 
BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 


Division 
7 


For more information fill in page number on Inquiry Card, on page 255 
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The Problem: Motorola’s assembly line in Quincy, Illinois experienced 
difficulty fastening chassis and fibre backing to plastic radio cabinets. 
Time was lost repairing cabinets broken by over-tightened screws .. . 
profits were reduced by discarded cabinets. 


The Solution: Thirteen CP “Magnamatic” One Shot Air Screwdrivers 
replaced previous tools that did not provide sufficient quality control. 


The Result: CP “Magnamatics” have been on the job for over eighteen 
months. Rejects have dropped 70 to 80 percent. The CP “Magnamatic” 
One-Shot clutch—runs nuts or screws to precise, pre-set torque—pre- 
vents over-tightening, makes it almost impossible to crack plastic cabi- 
nets or strip screw threads—doesn’t ratchet, eliminates surface damage 
to lustrous plastic finishes. And more! Bonus benefits of “Magnamatics” 
include: a new low in maintenance costs (averages only 11¢ per tool 
per month), quiet operation and no cost or time lost due to bit breakage. 


Capacities: #4 screws to 3/8” bolts. Reversible and non-reversible types. 


Chicago Pheumatic 


8 East 44th Street, New York 17, N. Y. 


PNEUMATIC TOOLS « AIR COMPRESSORS ¢ ELECTRIC TOOLS ¢ DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS *« VACUUM PUMPS ¢ AVIATION ACCESSORIES 


8 East 44th Street, New York 17, H) N.Y 

(0 Please arrange demonstration. 
of course! 

( Please send me FREE booklet SP-3165 
“Magnamatic Case Histories” 

(1 Please send me FREE Bulletin 580 on 
“Magnamatic” units for multiple applications. 

Name 


No obligation, 
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Privately-Owned Betatron 
Installed for High-Voltage 
Radiography 


The Bonney-Floyd Co., Columbus, 
Ohio, has installed the first privately- 
owned industrial 24-million-volt bet- 
atron in the United States, other 
than that at the plant of the manu- 
facturer, Allis-Chalmers, in West 
Allis, Wis. It is a track-mounted unit 
and shuttles back and forth between 
two radiography rooms for maximum 
utilization. Apertures in the end 
walls of the two rooms and precision 
positioning of the unit at either end 
of the track make it possible to set 
up castings for X-raying in one labo- 
ratory while other castings are being 
radiographed in the adjacent one. 


Solid Carbide Tool 
Institute Formed 


Engineers representing solid car- 
bide tool manufacturers met recently 
in Detroit to form the Solid Carbide 
Tool Institute. Objectives of the In- 
stitute include the establishment of 
uniform physical standards for solid 
carbide cutting tools and the stand- 
ardization of their nomenclature and 
marking. Officers of the Institute are: 
John A. Wright, Rotary Tool Indus- 
tries, Detroit, Mich., president; Clin- 


ton Smith, Pratt & Whitney Co., Inc., 
West Hartford, Conn., vice-president; 
and Richard Englander, Essex Ro- 
tary File & Tool Corporation, New 
York City, secretary-treasurer. 
Meetings will be held periodically 
to consider a standardization pro- 
gram that will include raw materials 
used to make the tools. Work has 
already begun on the establishment 
of criteria for carbide burr dimen- 
sions, shapes, and tool numbers. 
Standards on other tools such as 
drills, reamers, and end-mills are to 
follow. Inquiries regarding member- 
ship or other matters may be directed 
to the Solid Carbide Tool Institute, 
295 Madison Ave., New York 7, N.Y. 


Tiny Battery Will Last 
Five Years 


atomic-powered battery no 
bigger than a cough drop and capa- 
ble of delivering usable electricity 
for at least five years has been an- 
nounced by Elgin National Watch 
Co, and Walter Kidde Nuclear Lab- 
oratories, Inc. Beta rays from a ra- 
dioisotope are converted to light, and 
light to electricity (about 20 micro- 
watts). This is accomplished through 
physical reaction with tiny silicon 
photocells and use of phosphor mate- 
rials. Batteries are used for transis- 


torized radios, hearing aids, and even 
electric wrist watches. It is predicted 
that the cell will be commercially 
available in three years. 


Gold-Plated Windshields 


The sun’s heat may be kept out 
of future cars by gold-plated wind- 
shields. A microscopically thin film 
of gold reflects infra-red rays, yet 
permits shorter (and cooler) wave 
lengths to pass through. Ford Motor 
Co. engineers are experimenting with 
a new method which consists of put- 
ting windshield and gold foil in a 
vacuum chamber. As the foil melts, 
gold molecules are deposited on the 
glass. A light meter measures the 
film and stops the process when the 
right thickness is reached. 


Plating of Refractory 
and Light Metals 


Electrodeposits of several of the 
refractory and light metals or their 
alloys have been made from organic 
solutions at the National Bureau of 
Standards. Metals deposited include 
beryllium and alloys of magnesium, 
titanium, or zirconium with alumi- 
num. Except for aluminum, plating 
of the refractory and light metals is 
not yet commercially practicable. 


Center punches with brazed tips of Grade KL Kennametal 
tungsten carbide. A large solid punch (left) and a small 
self-operating, or impact type (right) have been provided 
with inserts measuring 1/8 inch and 1/16 inch in diameter 
respectively. The tip of the large punch was ground to a 
cone shape having an included angle of 90 degrees—the 
cone of the small tip having an included angle of 60 
degrees. Both points were diamond-honed to a spherical 
radius of 0.005 to 0.008 inch. After being used for six 
months on a variety of materials the shank of the large 
punch was reduced in length to 2 inches, due to metal 
peening and regrinding, but the carbide tip remained in 
satisfactory condition. 
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Typical Application 


A completely tooled “PRODUCTION 
PACKAGE” by Wadell for boring Elec- 
tric Motor End Shields. 


BORE DIA. — .5006/.5003 
CONCENTRICITY TO 0.0. — .001 TIR 
LENGTH OF BORE — 1” 

PRODUCTION — 720 pcs/hr @ 100%, 


Send us your part prints and we will quote 
complete ‘“‘PRODUCTION PACKAGE" cost. 


EQUIPMENT COMPANY 


TERMINAL AVENUE .«. CLARK, NEW JERSEY 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—267 


in an automatic precision boring machine 
Easier to tool andoperate. ‘ 
of two or more spindles. © 
i 
q 
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Schiess KZ 250 Double 
Column Vertical Boring Mill 
machining a 6-station index turntable, 
24” high, 96” diameter, used by automotive 
manufacturer for an automatic machine. 


“Our Schiess vertical boring mill 
DOES THE JOB 3 TIMES FASTER, 
MORE ACCURATELY, with a BETTER FINISH!” 


Hahn Manufacturing Company, 5332 Hamilton Ave., Cleveland 


Jobs of increased size and time limitations no longer hold 
back production at Hahn Manufacturing Company. 


The company reports: “Our Schiess machine has already 
handled a 60” high cast iron cylinder and a 108” diameter 
ship propeller. We cut production time by using the two 
boring heads together. For instance, one head can be used 
for roughing while the other is finishing. Or one head can 
be used for turning while the other is boring. 


‘Our operators claim the machine is just about foolproof. 
They like the cross-rail electro mechanical controls. They 
also praise the hydraulic pre-selection of speeds, the finger- 
tip control for direction of feed and rapid traverse, and the 
all-vertical gear drive. Another thing—no special training 


AMERICAN SCHIESS CORPORATION 


was needed. Our regular machinists put it right to work as 
soon as they learned the controls. 

“The Schiess mill does our big jobs just about three times 
faster, provides a better finish, is more accurate and results 
in less spoilage.” 

Get to know this product of Europe’s largest builder of 
heavy machine tools. Parts and service are as close as 
Pittsburgh. An American Schiess engineer will be happy to 
help you size up this heavy producer for your heavy 
production needs. 

Write for catalog and complete specifications. 

Standard Model KZ Double Column Vertical boring mills are 
available with 80", 98" and 118" turning diameters. 


Yl 


Yl; 


1232 Penn Avenue, Pittsburgh 22, Pa: 


this aso ton giant 


No need to risk the inaccuracies that come from 
moving a workpiece weighing up to 100 tons from 
machine to machine for different operations. One 
set-up is all you need with this Waldrich Siegen 
machine. And just think of the tremendous savings 
in set-up time and costs. 

Three milling heads take care of milling, boring 
and thread cutting operations; another head does 
planing and grinding; and there’s a planer side 
head, too. 

The Waldrich patented tool retracting mechanism 
in the planer head raises tool in a straight vertical 
plane after unclamping, repositions tool automati- 


WALDRICH 
SIEGEN 


has 


WALDRICH 

milling machine © 


cally, then reclamps. Cross rail is clamped hydrauli- 
cally in exact horizontal position, located by sepa- 
rate electric drive. Built-in optics confirm accurate 
location. 

Rigid, you bet—from top to bottom! Waldrich 
construction features a base plate crossing under 
machine and tying columns and bed into one 
ruggedly rigid unit. And there’s a total of 900 h.p. 
working for you. 

Write for all the specs on this mammoth producer. 
And ask a Waldrich engineer to discuss them in 
detail—in terms of your production needs. 


american waldrich mfg. corp. 


1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA 
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WOULDN'T YOU 


RATHER HAVE THE LATEST TECHNICAL ADVANCE? 


Now... from 


Another great technical advance in tools... 


Band Saws 


Certified by American Standards 
Testing Bureau* to meet 

their standards for superior 
cutting — Uniform Teeth... 
Uniform Set . . . Uniform Temper 


There’s a new way to achieve smoother, faster cutting on 
band saw machines, with longer life on a variety of metals. 
Heller’s “JOB TEMPERED” Metal Cutting Band Saws. 


Heller’s exclusive metallurgical and heat treating processes 
that have won these blades the name “JOB TEMPERED” have 
also earned them American Standards Testing Bureau’s Certifi- 
cation. This is your assurance that these blades meet the three 
prescribed standards for superior cutting . . . uniform teeth 

. uniform set ... uniform temper. As a result, when you use 
the right Heller Blade for the job, you’re sure of superior cutting 
every time. 


Heller “JOB TEMPERED” Hard Edge Band Saw Blades are 
available in all tooth shapes . . . Standard Tooth (Regular or 
Wavy Set), Skip Tooth and Hook Tooth. Saws are available 
in all standard widths and tooth spacings .. . in 100’ and 250’ 
coils or welded to specified lengths for use on all type machines. 


High Speed Steel Band Saws are also furnished for specific 


applications. 
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HACK SAW BLADES FLAT GROUND DIE STEEL 


FAMOUS HELLER FILES 


HELLER TOOL co. Newcomerstown, Ohio 


America’s oldest file manufacturer A subsidiary of Si 


ds Saw and Steel Co. 


Give us your toughest 
band sawing problems 


If you've been having trouble, let us 
show you how the right JOB TEMPERED 
metal cutting band saw can give you 
better cutting, longer service and 
greater economy. 


Here are the facts! 


Heller's new cata- 
log of JOB TEMPERED 
metal cutting band 
saws contains full 
description of types 
of blades, tooth 
designs and set. 
WRITE FOR YOUR 
COPY TODAY. 


SOLD EXCLUSIVELY THROUGH 


Orstesvtoes 


“YOUR OUTSIDE 1001 ROOM" , 


| 
= pus 
CE p p i 
- 
| 

STOCKS — | | 


It’s wasteful to pay for quality 
you don’t need. It’s negligent to 
pay for quality you don't get. 


From the simplest steel-cage 
type to the finest segmented- 
retainer type, Rollway “commer- 
cial grade” Tru-Rol Roller 
Bearings incorporate as closely 
as possible design and construc- 


Retainer Operation 


Retainer Construction 


den reversals? 


Cutaway view of Rollway Tru-Rol® segmented-retainer roller bearing 
. one of three distinct types of Tru-Rol bearings available. 


[] Is the retainer roller-sup- 
ported, to reduce sliding friction? 


(_] Is the retainer strong enough 
to withstand shock loads and sud- 


Why should you pay 


for top quality in “Commercial Grade” 
Roller Bearings... AND NOT GET IT? 


tion principles found normally 
in a Rollway maximum-type pre- 
cision bearing. 


Take the segmented-type Tru- 
Rol for example. Each deep- 
section separator segment is 
formed to fit the curvature of the 
roller Each roller has a separator 
segment to keep it in accurate 


Roller Spacing 
(]} Are all rollers equally sepa- 
rated, or do some rub against each 
other in opposed-motion friction? 
_] Are rollers distributed evenly 
to prevent “pulse” and vibration? 


Roller Construction 


alignment. And each roller is 
crowned to distribute load evenly 


along the full length of the roller. 


That’s a lot different from 
small-diameter, unground spacers 
staggered at unequal intervals, 
resulting in rollers rubbing in op- 
posed-motion, and non-uniform 
roller distribution that can set 
up out-of-balance vibration and 
“pulse” 


Let a near-by Rollway Service 
Engineer consult with you on 
your bearing problems No 
charge. No obligation. Just write 
us. Rollway Bearing Co., Inc. 
Syracuse, N. Y., manufacturers of 
a complete line of radial and 
thrust cylindrical roller bearings. 


ENGINEERING OFFICES: SYRACUSE * BOSTON * CHICAGO * DETROIT * TORONTO * PITTSBURGH * CLEVELAND * MILWAUKEE © SEATTLE * HOUSTON © PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 


Check Lid AND BE SURE! 


ROLLWAY 


ROLLER BEARINGS 


(A Rollway segmented-type steel 
retainer, such as that illustrated, 
is the strongest, most durable 
available in commercial grade 
bearings.) 


(] Are the rollers crowned for 
optimum load distribution? 


For Top Quality in Every De- 
tail Buy Tru-Rol and Be Sure! 
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How North American Aviation plans continuous production of 
short runs with a CLEARING MOVING BOLSTER Press 


As you know, the aircraft industry needs a lot of short run stampings, and 
short runs can plague a production man because a lot of valuable time is 
eaten up in die setting. But here’s the way Clearing has helped North # 
American Aviation, Inc. lick that problem. The press above has a double 
bolster that can be automatically powered across the die area. 

While one job is running, the next job is being set up outside the press. 
When you finish this production run, push a button and the dies are un- 
clamped from the press slide. Another push button rolls the new dies into Dies are set up outside the 
place under the slide. Clamp these in and start running. Now you can set pao detec 
the next job up on the other side of the press. ersed automatically to the 

The device at right is another added feature. It’s a die separator that ag trea ~ingr boa 
makes it possible to open the dies for maintenance and inspection without ; 


Slide clamps which hold the 
tying up crane facilities. die to the slide are also en- 


Clearing moving bolster presses can be the answer for your company if i engages ante 
you want to put more productive hours in a day. We have a folder prepared 
on ‘‘Push Button Die Setting.”’ It’s yours for the asking. 


how it works 


L A G 4 E E THE WAY TO EFFICIENT MASS PRODUCTION 


CLEARING MACHINE CORPORATION division of U. S. INDUSTRIES,INC. 4) 
6499 W. 65th STREET, CHICAGO 38, ILLINOIS « HAMILTON DIVISION, HAMILTON, OHIO 


For more information fill in page number on Inquiry Card, on page 255 
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Rotating station. Plate moves in, locates 


on port and 6 ACHINING TIME-—-20 SECONDS 
CHANGEOVER TIME—ONE SECOND 


This LeMaire 21-station transfer machine, installed by one of the automotive “Big Three,” 
completely machines 180 aluminum transmission extensions per hour. It handles two different 
length parts . . . and is changed over from one part length to the other with the one-second flip 
of a switch. 

Most of the stations process both part lengths; others handle either the long or the short part 
exclusively. On the latter, parts which the station is not designed to process are passed auto- 
matically to the next operating station. Sensing devices, actuated by one selector switch on 
the main control panel, accomplish the changeover to machine different part lengths without 
manual adjustment of dog rails or limit switches, and without changing tool spacing, feeds 
or speeds. 


Other features: e Walking beam transfer with hardened pickup members and precision 
hydraulic control e Unitized construction e Complete electrical interlock e Individual 


fi 2 af. \\ controls at each station e ‘“PresTest” lights on main panel e LeMaire patented test panel 
: in all control cabinets e Automatic lubrication e Electrical and hydraulic systems to J.I.C. 
Hardened pickup members hold part dur- ‘ 
ing transfer, locate it approximately prior This is just one of many successful, producing installations designed, manufactured and tooled 
to nesting in precision locators. by LeMaire. Let us help with your production machining problems. 


Station 7 (left) mills mounting pad on short 
part. For long parts, this station is auto- on hydraulic slide unit for part length change. Actu- causing interlock. Pressing cycle-start button causes walking 
matically skipped for Station 9 (right). ated by selector switch on main panel, beam pickup and transfer to No. 2. 


Note hydraulic cylinder which re-positions dog rail 
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MANUFACTURING 
COMPANY 


Hignh-Production Machines 


*OPERATION PERFORMED ON EITHER PART LENGTH 
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Allis-Chalmers DC MOTOR and 
Drive Giant 


Combining the rigidity of a 
a double housing planer with 
the versatility of a convertible 
planer, this Baldwin-Lima- 
Hamilton machine is shown 
operating on a 2000-ton Na- 
tional high-speed forging 
Maxipres bedframe. 
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CONTROL... 
New Planer 


Baldwin-Lima-Hamilton NILES 
Planer Handles Flatcar-Size Castings 
in One Setup at National Machinery 


Reduced machining time . . . single setup . . . one-man control — 
all are advantages of this huge planer which handles any casting 
within the size dimensions of a railroad flatcar shipment. 

Giving the giant machine maximum flexibility and speed is a 
specially engineered combination of Allis-Chalmers motors, sup- 
porting motor-generator set, Regulex exciter, and control. Main 
power is supplied by a 100-hp, variable-voltage reversing motor. 
This motor and the auxiliary ac motors are coordinated by con- 
trols which can be operated from several locations, including two 
pendant stations. 


Single-Handed Positioning — The pendant control sta- 
tions and other stations permit the operator to position for planing 
and make all adjustments without help. From one location he 
may adjust both the left-hand auxiliary housing and planing, in 
addition to other functions. This gives the machine great flexibility. 


On-the-Job Insurance — Every part of the Allis-Chalmers 
drive motors, from long-lasting field coils to thorough ventilating 
system, is built to eliminate costly shutdowns. It’s designed for 
heavy duty . . . handles extra-tough cuts with no chance of burnout. 


Sturdy Construction is a prime feature of this 
Allis-Chalmers 100-hp, de drive motor. Located in d 1 ¢ licati Cc 
a deep pit below the planer, its rigid design holds motors and control tor your application, too. Contact 
bearing alignment true — keeps grease in, foreign your nearby Allis-Chalmers sales office or write Allis- 


particles out. 


Chalmers, General Products Division, Milwaukee 1, Wis. 


Built-in Flexibility 
is provided by this rail 
head pendant station. It 
has feed-traverse selec- 
tor switch; feed jog;“up- 
right, down-left” switch; 
head feed start and stop; 
main inch cut and inch 
return; main automatic 
cut and return; and stop 
wobble stick. A floor- 
mounted station controls 
rail and auxiliary hous- 
ing position, planer 
speeds, and tool lifting. 


There's a right combination of Allis-Chalmers 
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The new PORTAGE No. 4 Horizontal Boring, Drillinyy and Milling 
Machine has a complete NEW LOOK. A heavier base, column, 
saddle and head are a few of the new features. The over- 
all ‘‘beefed up"’ machine offers a wider range of versatility. 
NOW. .. you can handle the larger work . . . with the smallest 
possible cupital investment. Write for complete information. 


THF mtage MACHINE CO. 


1036 Sweitzer Avenue * Akron 11, Ohio 


Representatives in Principal Cities 
BUILDERS OF PRECISION MACHINE TOOLS, SPECIAL AND PRODUCTION MACHINERY SINCE 1916 


[PORTAGE 


HE broad line of Anaconda free-cutting copper and 
poder rods gives you widest latitude in 
selecting from warehouse stock the precise rod for 
most screw machine jobs. But every once in a while 
there are special requirements. 

One company’s problem: The M. J. Grass Screw 
Machine Products Co., Buffalo, N. Y., machines a part 
for a gas-burner base from 14” ween free- -cutting 
brass rod. Specifications call for a hole 144” deep by 
184” in diameter—with concentricity held to 010". 

With standard free-cutting brass rod the drill had 
a tendency to wander, running the concentricity off as 
much as .024”. To correct this, The American Brass 
Company provided rod stock with a minor variation 
in fabrication for deep drilling. This free-cutting brass 
rod has a slightly harder core, which minimizes the 
tendency of the drill to run off center at the high 
drilling speeds used. Now M. J. Grass holds the con- 
centricity to .008” or under. With regular free-cutting 
brass, rejects ran as high as 15%. With the deep-drill- 
ing rod, there are no rejects. 


Drill size 
Hold concentricity to .010” 


£ 


Your requirements: Anaconda Rods are consistently 
uniform in composition, temper, and free-cutting char- 
acteristics. Consequently, they make possible easy 
duplication of cutting speeds and feeds known to be 
satisfactory from previous job records. 

When you need special physical characteristics, such 

as a harder core for deep drilling or additional ductility 
to permit spinning or cold forming after machining, 
either the temper, the alloy, or both can be adjusted 
to meet your requirements. 
Free technical service: It is the function of the Techni- 
cal Department of The American Brass Company to 
assist metal users in the solution of special proble ms. 
This service is at your disposal without charge. 

Comprehensive data on composition and machina- 
bility of standard Anaconda Alloys, standard specifi- 
cations, weights, and dimensions of standard rods is 
available in Publication B-3. For this booklet — for 
special technical assistance — write: The American 
Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. 5: 


ANACONDA RODS tor screw macine PRODUCTS 


MADE BY THE AMERICAN BRASS COMPANY 


For more information fill in page number on Inquiry Card, on page 255 
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double housing 
WAY GRINDER 
for accurate 

grinding of 
V's, Flats 

Angles 


Substantial 
Savings 

(up to 50%) 

over previous 


methods. 
10 


Rear view of 

HILL double housing 
WAY GRINDER. 

Table width — 24” 
Table length — 72”. 

Also built in 
other sizes. 

Complete details are 
given in Bulletin HWG. 


1209 WEST 65t 


Hill Hydraulic 
WAY GRINDER 
from operators side. 
Note convenience 
of all controls. 


~o Fully hydraulic table and 
cross-feed drive. 


ra Independent spindle operation. 


(3) Massive over-all construction. 


points worth considering 


O Quick setting device for 
spindle heads. 


Rapid traverse and fine feed 
adjustment. 


© convenient operator controls. 
© One-shor lubrication system. 


© Telescoping and tape 
way covers. 


9) Magnetic chuck 
(optional). 


Permanent 
Accuracy. 


h STREET a 


e CLEVELAND 2, OHIO 


“HILL” GRINDING & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS © ALSO MANUFACTURERS OF “ACME” FORGING 
THREADING @ TAPPING MACHINES © “CANTON” ALLIGATOR SHEARS © BILLET SHEARS © “CLEVELAND” KNIVES © SHEAR BLADES 
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FOR A REAL GRIP 


USE 
UNIVERSAL 
COLLET CHUCKS 


A sure, solid grip on tools is 
provided by the wrap-around action of 
Universal chucks because the slotted collet 
grips the tool on a continuous surface the full length 
of the collet. Tools can't slip and tool shanks don't get scored. 
Even tool stubs and broken drills can be used successfully. Sizes 
range from 1/16” to 11/2”, with shanks to fit any machine. 
Simplified design results in low chuck cost to you. Write 


today for new “complete line’ catalog. 


197 
UNIVERSAL ENGINEERING CO. FrankenmutH 2, MICHIGAN 
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RETOOL MACHINE COMPANY 


selects the BARDONS & OLIVER 
No.4 Universal Turret Lathe because 


of its ACCURACY & VERSATILITY 


Mr. Olaf Nilson, owner of Retool Machine Company, Detroit, Michigan, has 
this to say about the No. 4 Universal Turret Lathe: ‘‘We specialize in close- 
tolerance, aircraft-quality machining. The unpredictable nature of 
our work requires the utmost in accuracy and versatility from our 
machine tools. 

Last year, after careful study, we ordered a Bardons & Oliver No. 4 
Universal Turret Lathe. This machine has now been in operation 
over six months, and its performance is even more favorable 
than anticipated. 

With the wide range of 16 preselective speeds, plus a full 15 HP 
available at each speed, and with 12 feeds ranging from .0015” to 
-050”, high productivity is attained on a larger variety of jobs and 
materials. Furthermore, the quality of finish and degree of accu- 
racy are excellent. Our operators particularly appreciate your 
features contributing to quick set-up and easy operation. 

The power and rigidity of your new No. 4 Universal Turret Lathe 
seems adequate to fully utilize any improvements in cutting tools 
which may develop in the lifetime of the machine.” 


Manufacturers of a complete line of Turret Lathes and Cutting-off Lathes 


BARDONS OLIVER. 


1135 WEST 9TH STREET CLEVELAND 13, OHIO 
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ROLLING ACTION IS BUILT IN! With Heller SPIRAL-CUT 
Half Round Files stocked in tool cribs, even “green hands” 
can be put to work filing holes and concave surfaces. That’s 
because no skilled twisting is required to prevent grooving, 
as with straight-row cut half rounds. 


rfc. MORE CUTTING POWER! Heller’s exclusive SPIRAL- 
CUT puts 20% more teeth to work than any other file of 
comparable size. So, production is speeded up. 


INDENTED OVER-CUT TRIPLES LIFE! Heller’s exclusive over- 
cutting process broadens the edges of up-cut teeth as much 
as three times . . . makes this a smoother cutting file... 
multiplies file life by three. 


PATENTED “WAVY TEETH” ON FLAT SIDE! This unique Heller 
combination of coarse, fine and very fine teeth gives faster. 


smoother cutting than any other file of equal size and 
coarseness, 


COMPARE! Heller Nucut SPIRAL-CUT Half Round Files, 
tested against all comers, invariably win out... and lead to 
better filing at lower costs. 


For more information fill in page number on Inquiry Card, on page 255 


HOLLER FOR HELLER 


...and get 
more for your money! 


HELLER EXPERIENCE... 
more than 100 years of tailoring 
files to all job requirements... 
means that there’s a Heller File 
that will give you more filing 
per dollar on any particular job. 
Check your Heller Distributor 
to be sure you get the right file 
for each job, 
SOLD EXCLUSIVELY THROUGH 

“YOUR OUTSIDE T00L ROOM" 


SERVICE-+ STOCKS — SAVINGS 


Tool Go. 


America's Oldest File Manufacturer 
NEW COMERSTOWN, OHIO 
Subsidiary of Simonds Saw and Steel Co. 
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Thompson’s new 
Hydra-Cool Hydraulic System* 
removes hydraulic heat at its source 


The new Thompsons grind cool—and stay cool—no matter how long the run! ONLY in 
this new hydraulic system can you get these important, exclusive advantages— 


Hydra-Cool eliminates heat damage to the hydraulic seals, valves, controls 
and pump. 


Hydra-Cool will not break down the additive-type hydraulic oils—sludge will not 
form in the Hydra-Cool System. 


Hydra-Cool eliminates the usual lengthy warm-up period required to bring 
production surface grinders up to working temperature. 


Hydra-Cool saves you money on power costs. 


Hydra-Cool is standard on all Thompson surface grinders 40 inches and up in work 
length AT NO EXTRA COST. 


“KEEP 


% Pat. Applied For 


on IN MIND FOR THAT DAILY GRIND” 
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As shown at right, heat distorts 
the column of a surface grind- 
er from its true vertical align- 
ment, causing the column to 
bend back from the work 
table. This further destroys the 
machine's accuracy. 


HOW HEAT DISTORTS A SURFACE GRINDER 


Coolant, splashing and evaporating on the work table, cools 
the top surface, which contracts. Hydraulic heat, ranging from 
50° to 70° above ambient temperatures, heats the bottom 
surface of the table, which expands. This causes the whole 
table to become concave. As shown in the exaggerated 
drawing above, any work being grourd during this distortion 
is ground too heavily on the ends of the table and not enough 
in the middie. Surface flatness and parallelism cannot 
be maintained. 


No more than a few degrees rise above ambient tem- 
perature is found in the Hydra-Cool System. Distortion 
is eliminated—accuracy is assured 


The Thompson Grinder Co. 
12 Zeischler Street 
Springfield, Ohio, U.S. A. 


For more information fill in page number on Inquiry Card, on page 255 
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: 
SEND FOR DESCRIPTIVE HYDRA-COOL FOLDER % 
| GRINDERS 
| 
5 
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Left Hand 
Spiral Right 
Hond Cut 


WASHINGTON IRVING HAS NOTHING ON US!* 


T-J Reamers 
have throw-away heads, too! 
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%ichabod Crone and his 
Legend of Sleepy Hollow, 
originators of the throw- 
head! 


Exclusive in design . . . the New-type 
T-J Reamers cut your replacement 
costs more than half! Only the 
quickly installed bead to replace, 
after buying original shank. Wide 
range of interchangeable heads from 
1’ to 2%”" inclusive, in 1/16” in- 
crements are available with right or 
left hand spiral flutes for thru or 
blind hole reaming. 


Tapered hole in head insures con- 


TOMKINS-JOHNSON CoO., Jackson, Mich. 
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New Exclusive Design Cuts Replacement 
Costs More Than Halt! 


centricity and new thread design 
assures a snug fit on smoothly ground 
tapered shank. Reamer operates free 
from binding or sticking due to cut- 
ting portion wearing undersize and 
creating negative relief. Backed by 
T-J’s 40 years of know-how as one 
of the largest manufactvrers of die 
sinking milling cutters. Write to 
Tomkins-Johnson Co., 617 North 
Mechanic Street, Jackson, Michigan 
for Catalog #153-1. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHOR 


For more information fill in page number on Inquiry Card, on page 255 
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With the 


Here’s how it works: 


power. 


2. Large cast iron conditioning rings are held in posi- 
tion and rotate freely on the lap plate . . . con- 
tinually keeping the plate flat and true. 


3. Work pieces are placed inside the conditioning 
rings where they also rotate on the lap. 


4. Fresh, sharp abrasive grains, suspended in a 
suitable vehicle, are continuously fed on the lap 
plate and uniformly distributed under the work 


pieces during the lapping action. 


WHY THE LAPMASTER IS TRULY 
A PRODUCTION MACHINE 


Identical parts or parts of various 
shapes, heights and materials can be 
lapped simultaneously on one machine. 


Production is not interrupted or slowed 
down for replacing or reconditioning 
lap plates. 


Simplicity of design with no obstruc- 
tions makes loading and unloading 
easy and simple. 


Exclusive design and method of opera- 
tion with greater effective lapping area 
permits more loadings per cycle. 


Short, predetermined lapping cycles 
are automatically controlled by a tim- 
ing clock for greater production effi- 
ciency. 


Automatic cycling permits pre-loading 
additional work holders while machine 
is in operation. 


HOW COSTS ARE CUT...PRODUCT IMPROVED 


These excerpts from letters sent in by 
actual Lapmaster users tell the story 
better than our own words. 


. never been a reject from the work 
performed on this machine.” 


MECHANICAL PACKINGS 


lapmasté rriniple 


The Lapmaster is a versatile precision machine en- 
gineered to production lap flat surfaces within 
tolerances of .0000116” or less and microinch 
finishes of 2 to 3 RMS with absolute uniformity. 


Heavy cast iron lap plate revolves slowly under 


. gives us better quality with less 
scrap and reduced labor costs.”’ 


- maintenance costs only approxi- 
mately $85.00 whereas old method 
was costing approximately 
$8000.00 ‘per year.” 


. machine will save its costs in 2 
years by salvaging the mechan- 
ical seals for us which would 
otherwise have been discarded.” 


.. have dispensed altogether with 
tests for leakage.” 


..the Lapmaster has more than 
paid for itself—we’ve eliminated 
a finish grinding operation and 
save on expensive fixturing.”’ 


HOW DOWNTIME IS ELIMINATED 


The Lapmaster is the only lapping ma- 
chine that does not have to be stopped 
for redressing or truing the lap plate. 
Flatness of the lap plate is continu- 
ously maintained by the patented re- 
conditioning action of the conditioning 
rings. 


WHAT ABOUT PART SIZE AND SHAPE? 


Standard machines in the Lapmaster 
Line will handle parts from \%” up to 
304”. Shape or form is not a problem 


SHAFT SEALS TEFLON PRODUCTS 


ABOUT 
PRODUCTION LAPPING 
SAVES YOU MONEY—IMPROVES YOUR PRODUCT 


. . . tall or squat, long or short, flat 
or odd shaped .. . all are being lapped 
on Lapmasters throughout industry. 
Monel, steel, tool steel, bronze, cast 
iron, stainless steel, aluminum, brass, 
quartz, ceramics, plastics, etc. can all 
be lapped with the same lap plate. 


OPERATOR NEED NOT BE EXPERIENCED 


Unskilled operators can be used since 
the only manual work required is load- 
ing and unloading the pieces. 


PROVE IT TO YOURSELF WITH 
THE LAPMASTER TECHNICAL SERVICE 


One sure way to find 
out if the p- 
master can save 

you money is to 
send us samples 
and surface finish spe- & 
cifications of parts. We’ll 
test run them in our 
experimental lapping 
laboratory and furnish you 
with a complete produc- 
tion report without obliga- 
tion. Or write for FREE Booklets with 
complete facts on producing and 
measuring precision flatness and finish. 


Crane Packing Co., 6433 Oakton St., 
Morton Grove, Ill. (Chicago Suburb). 


> Canada: Crane Packing Co., Ltd., Hamilton, 
nt. 
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LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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BASIC 
INTERNAL 
TOOLING 
ELEMENTS 


 AIRJET SPINDLE 


For True 
Diameter 


Vii 


Balljet Spindles used for holes 
in porous or soft materials and 
for internal surfaces rougher 
than 65 rms. 


Standard stock spindle with two 
diametrically opposed open jets 
for holes having tolerances of ms 
005" or less and surface Piynjets mounted in suit- 
finishes of less than 65 rms. able fixture are used for larger 
holes and those having larger 
tolerances. 


CHARACTERISTICS | 


High precision with instant response 


Has widest amplification range — 
100 to 100,000-1 


Accommodates widest tolerance range — 
.000005 to .100 


Amplifications and tooling interchangeable 
Provides quickest change in amplification 


Bladejet Spindles are used in 


interrupted bores, bores having Adjustable spindles and kits are 


a keyway, to gage to the very available to cover ranges of 4%" 
bottom of a blind bore and for to 7%"; %” to 142"; 1” to 3°; 12" 
larger tolerance bores. to 3” and 3” to 12”. 


Longer scale facilitates classifying parts and 


provides greater approach range For 
Easier to read — no need to squat and squint Average 
Human error minimized Diameter 


Spindles having three or more 
jets equally spaced around the 
perimeter—especially effective 
in checking thin wall com- 
ponents. 


Checks one dimension or many simultaneously 
Elements have long service life 


7837 


Most Onomicadi 
ABLE j . \ \\ \\ VAAA 
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BALLJET 
SPINDLE 


BLADEJET 


PLUNJET 
: SPINDLE CARTRIDGES 


For Taper 


For 
Bell-Mouth 


For 
Out-of-Round 


Indicated as any spindle is passed through the bore. Spindles 
having two or more sets of jets may also be used. In larger 
bores and/or those having larger tolerances, Plunjets in a 
suitable fixture are used. 


Kv 


is rotated through 90 degrees. Indicated as any spindle 


enters or is withdrawn from 
the bore. 


For Squareness of a Bore 
Axis with a Face 


Camber or straightness of a hole is checked by rotating 
through 180° a spindle having four jets as indicated. 


For For Parallelism 
Concentricity of Holes 


Spindle with opposed open 
orifices spaced longitudinally 
checks squareness of a bore 
axis with a face. 


4 


(_ | Plunjet fixtures may also be 
used. 


By integrating two spindles 
in a fixture, such as those 
used for squareness checking. 


Opposed jets in a locating 
fixture. 


For Center Distance 


*For checking external dimensions, relationships and count- 


less other conditions, write to Div. 9, THE SHEFFIELD 
CORPORATION, Dayton 1, Ohio, U.S.A. 


\ 


urement for mankind 


4 


| 
| — For Camber 
Between Holes 
i q 
ip? 
Py By a fixture with two spindles each having two opposed jets. os 


Photo courtesy of General Dynamics Corp. 


When the Skate, U. S. Navy’s newest fuels; lacquers, paints, thinners; com- 
atomic submarine, slid down the ways, pressed air, CO. and other gases. Stan- 
she was equipped with Fulflo Filters. dard models meet all normal operating 

When you need dependable micronic conditions. Special filters can be engi- 
filtration, you, too, can rely on Fulflo neered for full-flow filtration up to 2000 
Filters. They are engineered to your exact gpm or pressures as high as 5000 psi, at 
requirements — for all types of industrial minimum pressure drop. Wide variety of 
fluids: oils; liquid chemicals; water; liquid filter elements and containers is available. 


Call on Commercial for dependable micronic filtration. For technical literature or 
engineering assistance, address Department MA. 


Micro-Fine Filtration 
for Low Cost Clarity 


COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 


Plants in Melrose, Massachusetts and Lebanon. Indiana 


VK 


FULFLO FILTERS WITH GENUINE HONEYCOMB FILTER TUBES FOR CONTROLLED MICRONIC CLARITY * CFC MULTI-CARTRIDGE OIL FILTERS 
PURIVAC INSULATING OIL CONDITIONERS ¢ DRI-PURE WATER-OIL SEPARATORS ¢ PRE-COAT FILTERS *« MAGNETIC SEPARATORS 
AUTOMATIC TUBULAR CONVEYORS «+ COOLANT CLARIFIERS 
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NOW —Put a Set of Gage Blocks 


in the hands of each of your machinists 


MEMO TO MANAGEMENT: 


A 
PUT YOUR SHOP ON 
SINGLE MEASUREMENT STANDARD 


ignifi improvement for complete and over-all —" 
is now practical and reasonable st. 
that many companies have decided to 
port | with a personal set of the DoALL Shop — 
val goes up—waste and re-work costs r 
program for companies who 
have established, for a limited perioc 
to make this “single measuremen 
uantity dis 
nsi¢ 
one of your best investments. 


DoALL Shop-Blocks meet the realities of today’s 
precision tolerances required right at the bench, 
job or machine. They represent DoALL’s deci- 
sion to completely discontinue manufacture of B 
grade blocks as inadequate for today’s dimen- 
sional control needs. They provide working 
accuracies that will save you valuable time, 
effort and waste ... give better control needed 
for shop measurements. 
“A” Grade Working Gage Blocks 
at less than “‘B" Grade Prices 
Accuracy: -+ .000006” 
— .000002” 

Finish: 0.8 AA or better 

Flatness: .000004” 

Parallelism: .000004” 

Hardness: 65 Rec SET NO. 860 

84 pieces 
Only $265.00* 
.0001” Series—9 Blocks .1001” thru .1009” 
.001" Series—49 Blocks .101” thru .149” -001" Series—9 Blocks .101” thru .109” 

literature. Call your local Find .050" Series—19 Blocks .050” thru .950° Series—9 Blocks .110” thru .190” 
DoALL Store, or write. The DoALt Store | 


The | 1.000" Series—4 Blocks 1.000” thru 4.000” Series——5 Blocks .100” thru .500” 

+ \| Quarter tenth Series—3 Blocks 100025”, 1.000" Series —-3 Blocks 1.000”, 2.000", 4.000° 
The DoALL Company, | ‘Yellow Pages’ | 


. -100050", .100075" Half tenth Series Block .10005” 
Des Plaines, Illinois ™ *Discounts on purchase of 10 and 50 or more sets. 
*.050° or .100” steel or carbide wear blocks available at slight extra cost. 


THIS IS A 


SHOP SUPPLIES 
TYPICAL DoALL STORE MACHINE TOOLS CUTTING TOOLS INSTRUMENTS IN STOCK 


SET NO. 380 
36 pieces 
Only $130.00* 
-0001" Series—9 Blocks .1001” thru .1009° 


The Only “A'' Grade Working Gage Block Available Today! 


These blocks are available 
from stock today. Ask for 


For more information fill in page number on Inquiry Card, on page 255 
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To find headings easily, look for capital letters at top of each page to denote location. 


Belt Gardner Machine Co., Beloit, Wis. Norton Co., 1 New Bond St., Worcester 6, Mass. 
ABRASIVE CLOTH, Paper and Norton Co., 1 New Bond St., Worcester, Mass. Simonds Abrasive Co. Tacony and Fraley Sts.. 
Crane Packing Co., Morton Grove, Ill. Simonds Abrasive Co., Tacony and Fraley Sts., Bridesburg, Philadelphia, Pa. 

Bridesburg, Philadelphia, Pa. 


ABRASIVES, Discs 


Carboruncm Co., Niogora Falla, N.Y. ABRASIVES, Polishing, Tumbling, Etc 
ita P Too! Di 400 N. Lexington Ave., 
ing Crane Packing Co., Morton Grove, Ill. ACCUMULATORS, Hydraulic 


Watson-Stiliman Co., Roselle, N. J. 


AIR GAGES, Dimensional—See Gages Air 
Comparator 


Heavy duty attachments 


increase versatility Chigage Pneumatic Tool Co., New York 17, 
of dependable, low-cost 
GREAVES Mi LLS AIR TOOLS—See Grinders, Portable, 
“THE MOST MILL FOR THE LEAST MONEY" Portable, Pneu- 
A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
operations . . . with GREAVES MILLS. ALLOY STEELS 
Make your own comparison of 22 specifications of Betilenem ag 
Greaves and 7 other milling machines. 


Crucible Steel Co. of America, Oliver Blidg., 
Pittsburgh 30, Pa. 

Ryerson Joseph i, * 2 Son, Inc., 2558 W. 16th 
St., Chicago 18, 

U. S. Steel Corp., | Steel Corp. 
Div., 436 7th Ave., Pittsburgh, Pa 

Vanadium Alloys Steel Co., Latrobe “Pa. 

—— Lovejoy & Co., Inc., Cambridge, 
ass. 


Heavy Duty Offset 
Vertical Milling Attachment 


ALLOYS, Bearing 

Bunting Brass & Bronze Co., 715 Spencer 
Toledo 1, Ohio 

os Steel Co., 105 W. Bern St., Reading, 


a. 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa 

Mueller Brass Co., Port Huron, Mich. 


ALLOYS, Non-ferrous—See Brass, Cop- 
per, Zinc and Stellite 


GREAVES MACHINE TOOL CO. 
2500 Eastern Avenve, Cincinnati 2, Ohio 


ALUMINUM and Aluminum Products 


Mueller Brass oh Port Huron, Mich. 

Revere Copper & —_, Inc., 230 Park Ave., 
New York 17, N. 

Ryerson & Son, Jos. %., 1léth & Rockwell Sts., 

Chicago 8, th. 


Toolmakers Overarm 


ANGLE PLATES—See Set-Up Equipment 


ANNEALING FURNACES 
one 8 Engrg. Co., 750 So. 13th St., Newark 3, 
General Electric Co., Schenectady, 


N. 
Holcroft & Co., 6545 Epworth ‘bivd., Vetrott 
10, Mich. 


Product Directory 
with 34 travel optional 
| 
4 
comp on 
of GREAVES MILLS with other makes. x 
© Send information on Attachments and Accessories for 
STATE 
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AUTOMOBILE TORSION BAR ANCHOR HOUSINGS 


Automatically 


“Approximately 3 times screw machine production rate 


@ 40% of material saved 


An experienced Lake Erie engineer 
@ Concentricity held to 010” total indicator reading ij] be glad to discuss material- PRESS AND 


© Machining and labor costs greatly reduced saving, labor-saving, money TOOLING BY 


© Cold working eliminates heat treatment saving cold extrusion with you. 
© Physicals of finished piece improved He’s as close as your phone. LAKE ERIE 


LAKE ERIE MACHINERY CORPORATION, successor to 
LAKE ERIE ENGINEERING CORPORATION 
470 Woodward Avenue, Buffalo 17, New York 


DISTRICT OFFICES IN NEW YORK, CHICAGO, DETROIT 


Manufacturers of the Most Complete Line of Hydraulic Presses for All Industry 


Fo: more information fill in page number on Inquiry Card, on page 255 
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A-B Product Directory 


ARBOR PRESSES—See Presses Arbor 


Have you seen our ARBORS AND MANDRELS | 


arpe Co., Providence, R. |. 


Cleveland Twist Drill Co., 1242 E. 49th St., 


Cleveland, Ohio 
Jacobs Mfg. Co., West Hartford, Conn. 
Kearney & Trecker Corp., Milwaukee 14, Wis. ’ 
gy Mch. Co., Inc., Logansport, Ind. 
South Bend Lathe Wks., South Be 22, Ind. 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich 
Whitman & Sarnes, 40600 Plymouth Rd., 


lymouth, Mich, 


save time and cost with Laminum Shims 


ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 
Co., 11 Broadway, New York 4, 


Robbins, Omer E. Co., 24800 Plymouth Rd., 
Detroit 39, Mich. 


NO machining 
NO grinding 
NO counting 


AUTOMATIC SCREW MACHINES—See 


Screw Machines, Single- and Multiple. 
Spindle Automatic 


AUTOMATION EQUIPMENT 
ve Automation, P.O. Box 3855, Detroit 5, 
ich. 


erson, Jos. & Son, 2558 W. 16th St., 
18, Til 


BALANCING EQUIPMENT 


Gisholt Machine Co. (Static and Dynamic), } 
and 1245 Washington Ave., Madison 10, 


Toot Inc., 3840 E. Outer Dr., Detroii 
stacking NO dirt Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
Tool Co., 2531 llth St 
between Rockford, Ill. 
layers— 
BALL-MAKING MACHINES 
miki ng ever New Departure Div., Bristol, Conn. 


BALLS 
Haynes Stellite Co., Kokomo, Ind. 


LAMINATED SHIMS OF 


And only in Laminum are — BAR MACHINES—See Screw Machines, 
laminated, surface-bonded aa Single- and Multiple-Spindle, Auto- 
shims available in all four matic 


materials as shown below. 


BAR STOCK, Non-ferrous 
American Crucible Prod. Co., Port Huron, 


SURFACE BONDED... THEY FOR ADJUSTMENT 


le 

Bunting Brass & Bronze Co., 715 Spencer, 
oledo, Ohio. 

Centrifugally Cast Products Div., Shenango 
Furnace Co., Dover, Ohio. 

Mueller Huron, Mich 

Ryerson, J Son, 2558 W. 1léth St., 


Chicago * 
STAINLESS LOW CARBON 
STEEL STEEL 
: : with laminations with laminations BAR STOCK AND SHAFTING, Steel 
Laminated Shims of of .002” or .003” of .002” or .003” Bethlehem Steel Co., 701 East Third St., 
LAMINUM Bethlehem, Pa. 
lable Works, 14 Hayward St., Quincy 
now availabie in BRASS ALUMINUM . 
with laminations | with laminations Corpenter Steel Co., 105 W. Bern St., Reading, 
of .002” or .003” of .003" only Crucible Steel Co. of America, He 
Oliver Bidg., Mellon Sq., Pittsburgh 32 pe Pa. 
Cumberland Steel Co., Cumberland, Md. 
Ryerson, Jos, Tie & Son, 2558 W. léth St., 
icago 18, lil. 
LAMINATED SHIM COMPANY, INC. 
Shim headquarters since 1913 
é BEARING PILLOW BLOCKS AND 
3909 Union Street, Glenbrook, Conn. 


CARTRIDGES 
Fafnir Bearing Co., New Britain, Conn. 


For more information fill in page number on Inquiry Card, on page 255 
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Ram Area—111/" x 24” to 36” Featuring oversize dimensions, 
Shut Height—12%%” to 334” the Federal “55” handies 


Throat Height—15” or 17” work formerly confined to larger, 


Bolster Area—36” x 28” more costly equipment 


Here is a press born to handle bulky jobs 


—laminations, die-cast trimming, progres- 
sive die work and the like. Check its 
important dimensions and you'll see why. 
This rugged, precision-built FEDERAL is 


a great press for other reasons, too. It 


embodies the many extra quality features 
that have made FEDERAL PRESSES fa- 
mous the world over. Available in geared 
or flywheel models, with mechanical or 
air clutch, WRITE NOW FOR NEW 
CATALOG showing complete line. 


No. 55 Flywheel type 
56-ton capacity 


Federal Press Company, 701 Division Street, Elkhart, Indiana 


FEDERAL 


32 Years of Quality Construction 


= a 
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Product Directory 


This recent Goss & Deleeuw devel- 
opment has already received uni- 
versal acclaim as an outstanding 
achievement. 


In speed, ease of tooling and pre- 
cision finishing, the “1-2-3" chucker 
provides engineering advantages 
which result in vastly greater production 
at a fraction of parts’ costs by other 
methods. 


Easy, fast change-over from job to job 
make this machine ideal for short-run re- 
quirements. Sturdy construction, 


on long runs. 


‘*1-2-3"' means ability to handle 
work requiring machining opera- 
tions on one, two or three ends si- 
multaneously or in sequence—a 
method exclusive with Goss & 
DeLeeuw and offered on this ma- 


chine. 


Iustrated 
prompt y 


power 
and speed make its advantages appa.ent 


literature available 


on 
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request. 


samples of your work for time 
and cost estimates. 


Send 


BEARINGS, Ball 


Ball & Roller Bearing Cc., Danbury, Conn. 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass 

Bearing Co., New Britain, Conn. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

New Departure Div., Bristol, Conn. 

Nice Ball Bearing €o., 30th & Hunting Park 
Ave., Phiiadelpnia, Pa. 

Norma-Hoffman Bearings Corp., Stamford, 
onn. 


BEARINGS, Bronze and Special Alloy 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Centrifugally Cast Products Div., Shenango Fur- 
nace Co., Dover, Ohio. 

Haynes Stellite Div., Union Carbide & Carbon 
Con.. 30 E. 42nd St., New York, N. ¥ 


BEARINGS, Needle 
Orange Roller Bearing Co., Inc., Orange, N. J 


BEARINGS, Oilless 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio. 

Ryerson, Jos. T., & Son, 2558 W. 16th St., 
Chicago 18, Ill. 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

Norma-Hotfman Bearings Corp., Stamford, 
Conn. 

Orange Roller Bearing Co., Inc., Orange, N. J 

Rollway Bearings Co., Inc., 541 Seymour St., 
Syracuse, N. Y. 

Timken Roller Bearing Co., Canton, Ohio 


SEARINGS, Thrust 


Ball & Roller Bearing Co., Danbury, Conn. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Centrifugally Cast Products Div., Shenango Fur- 
nace eo. Dover, Ohio 

Fafnir Bearing Co., New Britain, Conn. 

General Electric Co., Schenectady, N. Y. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

Nice Ball Bearing Co., Nicetown, Philadelphia, 


‘a. 
Norma-Hoffman Bearings Corp., Stamford, 


onn. 
Orange Roller Bearing Co., Inc., Orange, N. J 
Roliway Beari Co., Inc., Syracuse, N. Y. 
Timken Roller Bearing Co., Canton, Ohio. 


BELT SANDERS—See Grinding Machines, 
Abrasive Belt 


BENCH CENTERS 


Pittsburgh 8, Pa. 
Sundstra Mch. Tool Co., 2531—IIth St., 
Rockford, Ill. 


BENCHES AND STOOLS 
South Bend Lathe Works, South Bend 22, Ind. 


BENDERS, Bar, Tube, Channel, etc. 
Both, Cyril Co., 32324 Aurora Road, Solon, 


Greenlee, Bros. & Co., 2136—12th St., Rock- 

‘ord, Ill. 

Wallace Supplies Mfg. Co., 1308 Diversey Park- 
way, Chicago 14, Ill. 


BENDERS, Cleat 
Smith, R. E.. Waukegan, Wl. 


(Continued on page 298) 


For more information fill in page number on Inquiry Card, on page 255 
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q Goss and 
[Goss &] 
GOSS and ocLEEUW 
MACHINE COMPANY, KENSINGTON, CONN., U.S.A. _, = 


MAGNETIC-FRICTION CLUTCHES and BRAKES | 
OPERATION + SELF ADJUSTING EFFICIENT 
SMOOTH, EASILY CONTROLLED ENGAGEMENT 
WIDE RANGE OF SIZES AND CAPACITIES 


§ 
MANUFACTURING COMPANY 
* FOURTEENTH AVENUE + KENOSHA, WISCONSIN 


Product Directory 


GUARANTEED ACCURACY 


has developed from more 
than 90 years’ specialization 
with practical metrology. 
The resulting sip techniques 
—as used in length measure- 
ments by national Bureaus 
of Standards—may be most 
profitably applied with sip 
UNIVERSAL & LINEAR MEASUR- 
ING MACHINES, SIP high pre- 
cision MICRO-INDICATORS, and 
SIP PROFILE PROJECTORS. How 
well these techniques and 
machines can work to your 
advantage is illustrated in 
the film offered below. 


FREE Showing 16mm. Sound Film 


“ABSOLUTE 
MEASUREMENTS” 


AMERICAN SIP CORPORATION 
100 East 42 Street, New York 17, N. Y. 


Please arrange, with no obligation, 
for a free group showing at my 
plant of your 25 minute, 16mm. 
sound film, “Absolute Measure- 
ments.” 


FIRM 


ADORESS 


city 


TATE 


BENDERS, Plate, Etc. 

oom, Cyril Co., 32324 Aurora Road, Solon, 
inio. 

Cincinnati Shaper Co., Hopple & Gerrard, 
Cincinnati, Ohio 

Dreis & Krump Mfg. Co., 7412 S. Loomis Bivd., 
Chicago 36, Ill. 

Niagara Mch. & vos _ 637 Northland 
Ave., Buffalo 11, 

Wallace Supplies Mig. co, 1308 Diversey Park- 
way, Chicago 14 


BENDING MACHINES, Hydraulic 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa 

Bethlehem Steel Co., Bethlehem, Pa 

Buffalo Forge Co.,. 490 Broadway, Buffalo, 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Hannifin Corp., 501 Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 
Lake Engrg. Corp., Kenmore Sta., Buffalo, 
N. 


Machine & Tool 683 North- 
land Ave., Buffalo, N. 

Verson Allsteel Press oy 93rd St. & S. Ken- 
wood Ave., Chicago, Ill. 

Wallace Supplies Mfg. Co., 1308 Diversey Park- 
way, Chicago 14, Iil. 

Watson-Stiliman Co., Roselle, N. J. 


BENDING MACHINES, Pipe 
sae Forge Co., 490 Broadway, Buffalo, 


Waliace Supplies Mfg. Co., 1308 Diversey 
Parkway, Chicago 14, Ill. 
Watson-Stillman Co., Roselle, N. J. 


BENDING ROLLS 

Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland, Ohio. 

Niagara Mch. Tool Wks. 637 Northland 


Ave., Buffalo 11, N. 
Wallace Supplies Mfo. co. 1308 Diversey Park- 


way, Chicago 14, 


BLAST CLEANING EQUIPMENT 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 38, Mich. 

Pangborn Corp., Hagerstown, Md. 


BLOWERS 


~— Forge Co., 490 Broadway, Buffalo, 


BLUING LAYOUT 


Dykem Co., 2307 N. 11th St., St. Louis 6, Mo 


BOLTS, NUTS AND SCREWS 
Allen Mfg. Co., 133 Sheldon St., Hartford 2, 


Conn. : 
Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 
Orbon, Kurt Ce. Inc., 42 Exchange Place, Jer- 
sey City 2, 
Ottemiller, Ww. ‘i & Co., be Pa. 
Parker-Kalon Div., Clifton, N 
Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 
Standard Pressed Stee! Co., Jenkintown, Pa. 
Williams $ Co., J. H., 400 Vulcan St 
Buffalo 7, N. Y. 


BOOKS, Technical 
a Press, 93 Worth St., New York 13, 


BORING BARS 
vest Co., 5200 W. Armstrong 


c 
Bullard Co., Re Canfield Ave., Bridgeport 6, 


Davis Boring 1 Giddings Lewis 
Machine Tool ‘ond du 

Delta Power Tool 1 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Milling Machine Co., 2442 Douglas 

ockford, Ill. 

-..... Tool Co., Inc., Springfield, Vt. 

Mapetnasicn Products Dept. of General Electric 
Co., fuk: 237 Roosevelt Park Annex, Detroit 


Scully-Jones & Co., 
8, tl. 


1906 Rockwell St., Chicago 
Engineering Co., 


Van eat Mch. Co., 3640 Main St., Spring- 
field 7, Mass. 

Wesson Co. ‘220 Woodward Heights Bivd., 
Detroit 26, Mich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


Universal Frankenmuth 2, 
Mic 


BORING HEADS 


American 
Pittsburgh 22, 


1232 Penn Ave., 
1000 Post St., Toledo 10, 


Grideapert Machines, Inc., 500 Lindley St., 
Bridgeport 6, Conn 


Bryant Chucking "Grinder Co., Clinton St., 
Sorin field, Vt. 

Davis Bori Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, is. 

Heald — Co., 10 New Bond St., Worces- 
ter 


Homestrand, Inc., Larchmont, N. 

Ingersoll Milling Mch. Co., 2442 | St., 
ockford, 

Lovejoy Tooi Co., Inc. Sorina tien, Vt. 

Mummert-Dixon Co. janover, Pa. 

Standard Electrical fool Co., 2500 River Rd., 
Cincinnati 4, 

Universal Engineering Co., Frankenmuth 2, 

Mich. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


BORING MACHINES 
Aaron oy Co., Inc., 45 Crosby St., New 


York 
1000 Post St., Toledo 


N 

Baker Brothers, Inc., 
10, Ohio. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bullard Co., Bridgeport 6. Conn. 

Canton Tool Mfg. Co., Canton, Ohio. 

Consolidated Mch. Tool Dine 565 Blossom Rd., 
Rochester 10, N. 

Corp., 405 Ave., New York 17, 


Cross i 3250 Bellevue, Detroit 7, Mich. 
Davis & 4460 N. 24th St., 
Milwaukee 10, 
DeVlieg Machine yo Ferndale, Mich. 
Ex-Cell- 1206 Oakman’ Bivd., Detroit 


G&L pone "Hy; we Div., Giddings & Lewis Ma- 
chine bes , Fond d du Lac, Wis. 

Gray Co., G. = 3611 Woodburn Ave., Cin- 
cinnati 7, Ohio. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, 

Homestr: Inc., Larchmont 

ockford 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukana, Wis. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Moline Tool Co., Moline, ‘WM. 

National Automatic Toot Co., Inc., S. 7th and 

lew Britain Mc New 
Mch. Div., New Britain, 

Olofsson Corp., 

Orban, Kurt Co., pt 42 Dene Place, Jer- 
sey City 2, 

Sheffield Corp., Box 8 “1 Dayton 1 


, Ohio 
, 3400 E.’ Lafayette 


BORING MILLS, Horizontal 


American 1232 Penn Ave., 
Pittsburgh 22, 

Bullard Co., 

Cincinnati Gilbert Machine” Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Consolidated Nich. Tool Div., 565 Blossom Rd., 
Rochester 10 

Cosa Corp., 405 New York 17 

Espen-Lucas Machine Wor Front St. and 
Girard Ave., Philadelphia, 

G & L and Hy we Div., Giddings & Lewis Ma- 
chine Tool Fond du Lac, Wis. 

Gray, G. A., Co. 3611 Woodburn Ave., Cin- 
cinnati 7, Ohio 

Ingersoll Milling ch. Co., 2442 Douglas St., 
ockford, Hil. 

Innocenti, Milan, Italy. 

Lucas Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Cleveland 8, Ohio. 

New Britain Mch. Co., New Britain, Conn. 

Inc., "42 Exchange Place, Jer- 


Co., 1025 Sweitzer Ave., 


Snyder Tool’ & Em rg. Co., 3400 E. Laf 
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ICKERS. HYDRAULIC 
SLASHER DRIVES 
WIND BETTER 

FASTER 


* ANY DIAMETER , 


ANY wip 
: TH 
NY HORSEPOWER ANY DOUBLE 
HEAD | 
ANY SINGLE HEAD + ANY si 
ASHER 


4.9.6 


West Point Foundry & Machine Company single and double head slashers with Vickers Hydraulic Drives. 


This is the slasher drive that can really meet all your 
needs . . . flexibility is sufficient to cover all known 
conditions of slashing. Now your yarn and your beams 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1403 Detroit 32, Michigan 
Application Engineering Offices: « ATLANTA * CHICAGO « CINCINNATI 
CLEVELAND « DETROIT » GRAND RAPIDS « HOUSTON « LOS ANGELES 
AREA (El Segundo) « MINNEAPOLIS « NEW YORK AREA (Summit, N.J.) 


PHILADELPHIA AREA (Media) PITTSBURGH AREA (Mt. Lebanon) 
dimensions. Automatic overload protection and de- PORTLAND, ORE. « ROCHESTER « ROCKFORD + SAN FRANCISCO AREA 

dabili letel (Berkeley) SEATTLE ST. LOUIS TULSA « WASHINGTON + WORCESTER 
pendability are important features. Completely sealed IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto and Montreal 


and inherently self-lubricated, there is no need for — inna =" 
oiling and greasing. STANDARD ER 


can be wound exactly the way you want them... 
and quality is always the same. 

Design is unusually compact ... the drive requires 
no floor space outside of the slasher head end frame 


ICKERS. HYDRAULIC 


SLASHER DRIVE PACKAGE 
ONLY VICKERS HYDRAULIC SLASHER DRIVES HAVE 


ALL THESE ADVANTAGES: 


Better Tension Control 


Complete Speed Range 

Smoother Acceleration and Deceleration 
Selective Creep Speeds 

Better Response 


Reduced Operating Costs 


For further information about Vickers Hydraulics on 
slasher drives, write for Bulletin 55-71. For information 
regarding application of Vickers Hydraulics to general 
textile machinery, write for Bulletin 54-66. 


7770 
ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


For more information fill in page number on Inquiry Card, on page 255 M ACHINERY, September, 1957—299 
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SETTING 
THE 
STANDARD 


Your production requirements 
demand this standard—Hanson- 
Whitney’s exclusive finished-after- 
hardening process. This assures 
extremely close limits in tooth 
spacing, form and relief for the en- 
tire line of multiple thread milling 
cutters. H-W ground form cutters 
provide minimum outside diame- 
ter run-out do not restrict 
length of thread to be milled and 
maintain tolerances of parallelism 
or desired taper. 

Where applicable. the H-W Cutter 
Insert reduces your tool costs. 
H-W Adapters, to suit cutter spin- 
dle tapers. can be furnished with 
Cutter Inserts. 

Hanson-Whitney alone offers sin- 
gle source product integrity in ma- 
chine tools. cutting tools, and 
precision gages. Consult H-W com- 
plete home and field engineering 
service on all threading problems. 
Local H-W distributors. with com- 
plete stocks—keep your produc- 
tion at peak levels. Write for 
complete literature. 


Hanson-Whitney 


Division of Toe WuHitNey Company 


176 BARTHOLOMEW AVE., HARTFORD 2, CONNECTICUT 


: CENTERING MACHINES : THREAD MILLING MACHINES AND CUTTERS 


BORING MILLS, Vertical 


American 1232 Penn Ave., 
Pittsburgh 22, 
Baldwin-Lima- Hamilton Corp., Lima Hamilton 
Div., Hamilton, Oh 
— Co., 286 Canfield Ave., Bridgeport 6, 
nn. 


Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, 
Cosa Corp., 405 Lexington Ave., New York 17, 


G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kauk auna, Wis. 

King Machine Tool Div., American Steel 
Foundries, 1150 Tennessee Ave., Cincinnati 


io 

New Britain at? Co., New Britain, Conn. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 

sey City 2, 

Portooe, Mch. Co., "1025 Sweitzer Ave., Akron 
hio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich 


BORING TOOLS 


American 1232 Penn Ave., 
Pittsburgh 22, 
ool & Cater Co., Inc., 285 Canal St., 
Shelton, Conn. 
Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. : 
Bullard Co., 2 v4 Canfield Ave., Bridgeport 6, 


onn 

Crucible Stee! Co. of America, Henry W. Oliver 
Bidg., Mellon Sq., Pittsburgh 22, Pa 

Davis Boring Tool’ Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis 

Corp., 1260 Oakman Bivd., Detroit 

ich 

Metallurgical, Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park, Annex 
Detroit 32, Mich. 

Portage Machine Co., 


1025 Sweitzer Ave., 
Akron 11, Ohio 


Pratt & Whitney Co., Inc., West Hartford, 
onn. 
oa & Co., 1906 Rockwell St., Chicago 


Vascoloy- Ramet Corp., Waukegan, Ill. 
Wesson Co., 1220 Woodward Heights Bivd., 


Ferndale, 
. & Co., 400 Vulcan St., Buffalo 


BRAKES, Press and Bending 
ar Cyril Co., 32324 Aurora Road, Svlon, 


io. 

Cincinnati Shaper Co., Hopple & Gerrard, 
Cincinnati, Ohio 

Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 

Dreis & Krump Mfg. Co., 741 12 S. Luomis Bivd., 
Chicago 36, Ill. 

Ferracute Machine Co., Bridgeport, N. J. 

Lodge & Shipley Co., Hamiltor. i hio 

Niagara _Mch. Tool 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 93rd St. and S. 
Kenwood Ave., Chicago, Ill. 

Watson-Stillman ‘Co., Roselle, N. J. 


BRASS 


Anpertepn Brass Co., 25 Broadway, New York, 


Bridgeport Brass Co., Bridgeport, a 

Mueller Brass Co., Port Huron 35, Mich. 

Revere Copper & "Brass, Inc., 230’ Park Ave., 
New York, N. Y. 


BROACHES 
American Broach & Mch. Co., Ann Arbor, 


Mic 

Colonial Broach & Machine Aine P. O. Box 37, 
Harper Sta., ~ 13, 

Detroit Broach Co., Inc., $30 3 "Rochester Rd., 
Rochester, Mich. 

duMont Corp., Mas: 

Ex-Cell-O Corp., 1200 Ockmon “Blvd., Detroit 


32, Mich. 
Lapointe Mch. TI. Co., Tower St., Hudson, 


ass 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237 Roosevelt Park Annex, 
Detroit 32, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, ‘nya Co. inc., 42 Exchange Place, Jer- 
sey City 

Sundstrand Tool Co., 2531—IIth St., 
Rockford, 

Threadwell ‘Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


For more information fill in page number on Inquiry Card, on page 255 
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_TAPS THREAD GAGES : HOBS 


Faster, cooler grinding 


with heavier cuts 


Exceptional for tool and cutter sharpening and horizontal surface 
grinding! Performance convincingly proved on tool-room 
grinders throughout industry. Unique single crystal formation 

of the abrasive cutting particles provides more stress-free cutting 
edges and permits cooler grinding, deeper penetration 

and better finish. Use SA Borolon wheels on your grinders. 

Get bulletin ESA 272 for details. 


SIMONDS 


ABRASIVE Co. 


CALL 


YOUR SIMONDS DISTRIBUTOR 


DIVISION OF SIMONDS SAW AND STEEL CO. mii gupol 
BRANCHES: PHILADELPHIA + CHICAGO + DETROIT + LOS ANGELES - SAN FRANCISCO + PORTLAND, eds 


— 
FS 
Eat: 
— 


TRECKER 
/(WAUKER 


On al/ 
series 


h -duty, knee- 7 
wile Exclusive 
twin elevating screws 


INCREASE ACCURACY TIMES 


over single screw designs 


Want Proof? 


We'd like to show you. 
Write for BulletinTF-57 on 
your letterhead. 
KEARNEY & TRECKER CORP., 
6788 W. National Ave., 
Designers and Builders of Milwaukee 14, Wis. 


Precision ond Production Machine Tools Since 1898 
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ATLANTA, GA. 
Scott Machine Tool Co. 
411 Willioms St., N.W, 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulston, Inc. 
11 Deerfield St. 
BUFFALO 23, N.Y. 
Syracuse Supply Co. 
1965 Sheridan Drive 
CHARLESTON, W. VA. 


Wm. S. Bolden Co., Inc. 
MacCorkle Ave. 


CHATTANOOGA, TENN. 
Scott Machine Tool Co. 


CHICAGO, ILL. 
Jackson-Fotsch Co. 


7350 West Lawrence Ave, 


CINCINNATI, O. 
The E. A. Kinsey Co. 
327-335 W. Fourth St. 


ei details, contact these 


KEARNEY & TRECKER | 
DISTRIBUTORS 


NEW YORK, N. Y. 
Kearney & Trecker Corp. 
409 Grand Ave. 
Englewood, New Jersey 


NEW ORLEANS, LA. 
Stouss & Haas, Inc. 
524 Camp St. 


OMAHA, NEB. 
Fuchs Mach. & Supply Co. 
2401 N. Eleventh St. 


PHILADE\.PHIA, PENN. 
Machinery Assoc., Inc. 
325 E. Lancaster Ave. 
Wynnewood, Penna. 


PITTSBURGH, PENN. 
Kearney & Trecker Corp, 
4 West Manilla Ave. 


PORTLAND, ORE. 
Harry M. Euler Co. 
2811 N.E. Gilsan St. 


RICHMOND, VA. 
Smith-Courtney Co. 
Seventh & Bainbridge Sts. 


~ 


j 


or write to 


KEARNEY & TRECKER CORP. 


6788 W. National Ave. 


CLEVELAND, O. 
Kearney & Trecker Corp. 
Euclid Ave. & E. 17th St. 


COLUMBUS, O. 
The E. A. Kinsey Co. 
1020 W. Fifth St. 


DALLAS, TEX. 
Greene Machinery Co. 
6300 Wyche Bivd. 


DAYTON, O. 
The E.A. Kinsey Co. 
16 Washington St. 


DENVER, COLO. 
F. J. Leonard Co. 
1219 California St. 


DETROIT, MICH. 
Kearney & Trecker Corp. 
10600 Puritan Ave. 


GREENSBORO, N. C. 
Smith-Courtney Co. 
239 S. Davie St. 
HICKORY, N. C. 
Smith-Courtney Co. 
103 3rd Street, S.W. 


HOUSTON, TEX. 


Steel & Machine Tool Sales 


6414 Navigation Bivd 


INDIANAPOLIS, IND. 
The E. A. Kinsey Co. 
1550 Stadium Drive 


KANSAS CITY, MO. 

Blackman & Nvetzel 
Machinery Co. 

1103 E. Armour Bivd. 


LOS ANGELES, CALIF, 
Moore Machinery Co. 
3200 S. Garfield Ave. 


MILWAUKEE, WIS. 
Kearney & Trecker Corp. 
6784 W. National Ave. 


, Milwaukee 14, Wis. 


ROCHESTER 4, N. Y. 
Syracuse Supply Co. 
311 Alexander Street 


ST. LOUIS, MO. 

Blackmon & Nuetzel 
Machinery Co. 

3713 Washington Ave. 


ST. PAUL, MINN. 


Sales Serv. Mach. Tool Co. 


2363 University Ave. 


SALT LAKE CITY, UTAH 
Todd Machinery Co. 
4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co. 
7th & Carleton-Berkeley 


SAN JOSE, CALIF. 
Moore Machinery Co. 
656 Stockton Ave. 


SEATTLE, WASH. 
Dawson Mach. Co. 
5700 First Ave., S. 


SHREVEPORT, LA. 
Peerless Supply Co., Inc. 
701 Spring St. 


SYRACUSE 1, N. Y. 
Syracuse Supply Co. 
314-332 W. Fayette St. 


TULSA, OKLA. 
White Star Mach. Co. 
104 Boulder Bidg. 
19 West 10th Street 


WICHITA, KAN. 
White Stor Mach. Co. 
301 N. St. Francis 


CANADA 

MONTREAL 

OTTAWA 

QUEBEC 

TORONTO 

WINDSOR 

Williams & Wilson Ltd. 


&TRECKFR 


MILWAUKEE 


BROACHING MACHINE, Internal 
American Broach & Mch. Co., Ann Arbor, 


ich. 

Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 

Detroit Broach Co., Rochester, Mich. 

Lapointe Mch. Tl. Co., Tower St., 
Mass. 

Sundstrand Mch. Tool Co., 2531—IIth St., 


Rockford, Ill. 
Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


Hudson, 


BROACHING MACHINE, Surface 


a Broach & Mch. Co., Ann Arbor, 

Mich. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati, Ohio. 

Colonial Broach & Machine Ane P. O. Box 37, 
Harper Sta., Detroit 13, 

Foote-Burt Co., 13000 St. Clair Ave., Cleve- 
land 8, Ohio. 

Lapointe Mch. Tl. Co., Tower St., 
Mass. 

Sundstrand Mch. Tool Co., 
Rockford, III. 


Hudson, 
2531—11th St., 


BRONZE 


American Brass Co., Waterbury 20, Conn. 
Bridgeport Brass Co., Bridgeport, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, 
Wheel, Etc. 


Delta Power >> Bw., 400 N. Lexington Ave., 
Pittsbur 


Osborn fo. “3401 Hamilton Ave., Cleve- 
land, Ohi 


Tampico, Wire 


BUFFERS 
Delta Power Div., 400 Lexington Ave., 
Pittsburgh 8, 


Pittsburgh Plate ‘ais Co., Brush Div., Balti- 
more Md. 


9, 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio. 


BULLDOZERS, Metalforming 

Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., ee 29, Ohio 

“onl Div., A. B., 142 N. Duke St., York, 


Lake Erie 470 Woodward 


Ave., Buffalo 17 
Watson-Stillman Co., Roselle, N. J. 


BURNISHING MACHINES 
Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Hamilton, Ohio. 
Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
-O 1200 Oakman Blvd., Detroit 


Metal Carbides Corp., 6001 Southern Blvd., 
Youngstown 12, Ohio 


Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 

American Crucible Products Co., Lorain, Ohio. 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio. 

Universal Engrg. Co., Frankenmuth, Mich. 


For more information fill in page number on Inquiry Card, on page 255 


CABINETS, Tool 


Standard Pressed Steel Co., Jenkintown, Pa. 


CALIPERS, Spring, Firm-Joint, Transfer, 


Hermaphrodite, ete.—See Layout and 
Drafting Tools, Machinists’ Small Tools 


CALIPERS, Vernier 


Brown & Sharpe Mfg. Co., 
DoAll Co., Des Plaines, Ill. 
Scherr, York 18, Co., 


Starrett, The L 


Providence, R. |}. 
200 Lafayette St., 
Athol, Mass. 


CAM CUTTING MACHINES 


Cincinnati and Grinding Mchs., Inc., 
Cincinnati 9 

Orban, Kurt Co., oe, 42 Exchange Place, Jer- 
sey ‘City J. 

Pratt & Whitney Co., Inc., West Hartford, 


onn. 

Russell Holbrook & Henderson, Inc., 292 
Madison Ave., New York 17, N. Y. 

Sundstrand Mch. Tool Co., 2531—I1Ith St., 
Rockford, Ill. 

Van Norman Mch. Co., 3640 Main St., 


Spring- 
field 7, Mass. 


CAM MILLING AND GRINDING 
MACHINES 
American Schiess Corp., 1232 Penn Ave., 

Pittsburgh 22, Pa. 
Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 


Cincinnati Milling Machine Co., Oakley, Cin- 
cinnati, Ohio. 

Landis Tool Co., Waynesboro, Pa. 

Rowbottom Machine Co., Waterbury, Conn. 


CAMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Eisler Engrg. Co., Inc., 750 S. 13th, Newark 3, 


Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn. 


CARBIDES 


Ludium Steel Corp., Pittsburgh, Pa. 
Cree atrobe, 411 W. Ontario St., Chicago 


Des Plaines, III. 

Kennametal, or Latrobe 

Linde Co., 30 E. 42nd St., hee York 17, N. Y. 

Metal Carbides —— Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy- Ramet Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


American Crucible Products Co., Lorain, Ohio 

Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Centrifugally Cast Products Div., 
Furnace Co., Dover, Ohio 

Dow Chemical Co., Midland, Mich. 

Mueller Brass Co., Port Huron 35, Mich. 

Vascoloy-Ramet Corp., Waukegan, Iil. 


Shenango 


CASTINGS, Gray Iron, Malleable 


Bethlehem Steel Co., 701 
Bethlehem, Pa. 

Centrifugally Cast Products Div.—Shenango 
Furnace Co., Dover, Ohio. 

Hi yg Co., 1201 W. 65th St., Cleveland 2, 

10 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 


East Third St., 


MACHINERY, September, 1957—303 


Product Directory 


SANTOS DUMONT 
was NEWS 


= 


Santos Dumont was not a place, but a 
person — from Brazil. He gained a great 
deal of attention in 1907, when he flew 
an aeroplane a distance of 235 yards in 


21 seconds — carrying a passenger! This 
historic flight took place in Paris, and 
was “news” all over the world. Curiously 
enough, few people at that time were 
aware of the Wright brothers’ history- 
making flight at Kitty Hawk in 1903; 
most people then thought of “aviation” 
as floating about in balloons or dirigibles. 
It was something you watched at the 
County Fair —or perhaps at the Inter- 
national Bennett Cup Race. 


In this era of scientific and industrial 
pioneering, our founders Soren Soren- 
sen and John Christensen came west to 
Cincinnati and started making gears. 
Cincinnati Gear's beginning was as mod- 
est as the aviation industry's; and like 
the aviation industry, we have grown and 
progressed significantly in the past fifty 
years. But one thing has not changed — 
our old fashioned attention to detail, that 
insures our gears being 100% right every 
time. It results in a reliability and de- 
pendability that our customers like — 
that you'll like too. Why not try us for 
your next custom gear order? 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Fifty Years of "Gears—Good Gears Only” 
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CASTINGS, Steel, Stainless, etc. 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa 

Bethlehem Steel Co., 701 ‘East Third 
Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mch. Co., Birdsboro, 

Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Pittsburgh 22, 


CEMENT, Abrasive Disc 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Walls Corp, "333 Nassau Ave., Brooklyn 


CENTER-DRILLING MACHINES 
Boker Brothers, Inc., 1000 Post St., Toledo 10, 
Ohi 


io 

Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


CENTER PUNCHES — See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 

Houston Grinding & Mfg. Co., Inc., Houston 8, 
Texas 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 


Scully Jones & Co., 1906 Rockwell St., 


Chicago 8, Ill. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 


Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Multiple-Spindle 
Automatic 
Baird Machine Co., 1700 Stratford Ave., Strat- 


ford, Conn. 
— Co., 286 Canfield Ave., Bridgeport 6, 
onn. 
Cone Automatic Mch. Co., Inc., Windsor, Vt. 
Cross — 3250 Bellevue Ave., Detroit 7, 


ich. 

Goss & DeLeeuw Mch. Co., Kensington, Conn. 

Nationa! Acme Co., 170 E. 13!st St., Cleve- 
land, Ohio. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Olofsson Corp., 2729 Lyons Ave., Lansing, 


Mic 
Pratt & Whitney Co., Inc., West Hartford, 
Conn. 


Warner ‘ Swasey, 5701 Carnegie Ave., Cleve- 
land hio. 


CHUCKING MACHINES, Single-Spindle 
Automatic 


Bullard Co., 286 Canfield Ave., Bridgeport 6. 
onn 
Cleveland Automatic ene Co., 4932 Beech 
Cincinnati 12, 

Gisholt Machine Co., 1245 E. Washington 
Ave., Madison 10, Wis 

Jones & Lamson Mch. Co. Springfield, Vt. 

Nationa! Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

Potter and Johnston Co., 1027 Newport Ave., 
Pawtucket, R. 

Russell Holbrook & Henderson, Inc., 292 
Madison Ave., New York 17, N. Y. 


For more information fill in page number on Inquiry Card, on page 255 


Seneca Falls Mch. Co., Seneca Falls, N. Y. 
trand Mch. Tool Co., 253) St. 
Rockford, til. 


Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 83 83, Ohio. 


CHUCKS, Air Operated 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Cushman Chuck Co., Windsor Ave., Hartford 
2, Conn. 

Gisholt Machine + 1245 E. Washington Ave 
Madison 10, 

Logansport chins Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn, N. Y. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 


Bryant Gusting Grinder Co., Clinton St., 
Springfield, 

Cleveland Aaitommanic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Cushman Chuck Co, 800 Windsor St., Hart- 
ford 2, Conn. 

Delta Power be ate 400 N. Lexington Ave., 
Pittsburgh 8, 

Errington Mech. pes wr 24 Norwood Ave.. 
Staten !sland 4, 

Gisholt Mch. Co., Moas" E. Washington Ave., 
Madison 10, Wis. 

Gorton Mch. Co., Geo., 1321 Racine St., 
Racine, Wis. 

Hardinge 6Bros., Inc., 1420 College Ave. 
Elmira, 

Jacobs Mfg Co., West Hartford 10, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

National Acme Co., 1 0 E. 131st St., Cleve- 
land 8, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Universal Engrg. Co., Frankenmuth 2, Mich 

Swasey, 5701 Carnegie Ave., Cleve- 
ai 


CHUCKS, Combination Universal-Inde- 
pendent 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co. Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

National Acme Co., 170 E. 131st St., Cleve- 
land 8, Onio 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain Conn. 


CHUCKS, Compensating 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Diaphragm 


Bryant Chucking Grinder Co., Clinton St., 
Springfield, Vt 
Wadell Equip. Co., Terminal Ave., Clark, N. J. 


CHUCKS, Drill, Key Type 


Delta Power ha Div., 400 Lexington Ave., 
Pittsburgh 8, 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Drill, Keyless 


Delta Power yest Div., 400 Lexington Ave., 


Pittsburgh 8, 


Jacobs Mfg West Hartford, Conn. 


Co. 
Seully-Jones & Co., 1906 Rockwell St., Chicago 


IL 
| 


The Jacobs Ball Bear- 
ing Super Chuck for 
heavy duty and pre- 
cision industrial use. 


The Jacobs Rubber- 
Flex® Tap Chuck de- 
signed for tapping 
heads and impact tools. 


The Jacobs Model 91 
Spindle Nose Collet 
Chuck for tool room 
and engine lathes. 


CHUCKS 


Accuracy in performance is achieved by accu- 
racy in production of every component part. 

Jacobs and your industrial supply distribu- 
tor are ready to deliver the chucks you need 
and the service you deserve. First in chucks 
... first in service. 


The Jacobs Manufacturing Company 
West Hartford, Connecticut 


The Jacobs Impact Key- 
less Chuck especially 
designed for the air- 
craft industry. 


The Jacobs Model 96 
Collet Chuck for grind- 
ing machines, millers 
and jig-borers. 


The Jacobs Plain Bear- 
ing Chuck for drill 
presses, portable elec- 
tric and air tools. 


% 
\ 


Cc 
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CHUCKS, Full Floating 
~ Laboratory, 24 Norwood 
apleton, Staten Island, N. Y. 

Gishort’ me Co., Madison 10, Wis. 

Scully-Jones & Co., 1903 Rockwell St., 

Mich. 


Chi- 
Frankenmuth 2, 


CHUCKS, Gear 


Bryant Chucking Grinder Co., Clinton St., 
ingfield, Vt. 


Cushmon Chuck Co., 806 Windsor St., 
ford 2, Conn. 

Horton Chuck, Windsor Locks, Conn. 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 


Hart- 


CHUCKS, Independent 
Co., 806 Windsor St., 


Gishott Men” Co., Madison 10, Wis. 
Homestr q inc. Larchmont, N. Y. 
Horton Chuck, Windsor Locks, Conn. 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


Hart- 


CHUCKS, Lathes, etc. 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 


ullar ©., Brewster St., Bri rt 2, Conn. 

Cushmon Chuck Co., Windsor Hartford 
onn. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Jacobs Mfg. Co., West Hartford, Conn. 

ones & Lamson Mch. Bot field, Vt. 

Scherr, George  Latoyette St., 


Skinner Chuck Co., %% Edgewood Ave., New 
South Bene Lathe Works, | 2 
e a or’ ne., 4 
st, South Bend, 5 E. Madison 
andar ‘oo! Co., 39 
gy 50 Chester Ave., 


Warner & Swasey Co., 57 
Cleveland 3, Ohio.” Camegio Ave. 


Cleve- 


CHUCKS, Magnetic 


Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., Lourel Ave., Des Plaines, 
Hanchett Magna-Lock Corp., Big Rapids, Mich. 
Sundstrand Mch. Tool Co., 531 ith St., 


Rockford, Ill. 
Walker, O. S., Inc., Worcester, Mass. 


CHUCKS, Power Operated 
Cushman Chuck Co., 806 Windsor St., 
ford 2, Conn. 

Mech. Co. 10, Wis. 
anspo °. jansport, Ind. 
Chuck Co., 95 Ave., New 

Britain, Conn. 


Hart- 


CHUCKS, Quick Change and Safety 
Jacobs Mfg. Co., — Hartford 10, Conn. 
Co, inc , 42 Exchange Place, Jer- 
Seully Jones & Co., 1906 Rockwell St., Chicago 
Universal Engineering Co., Frankenmuth 2, 


CHUCKS, Ring Wheel 
Cafes Chuck Co., 806 Windsor St. Hart- 


‘or Conn, 
Gardner Mch. Co., 414 E. Gardner St., Beloit, 


CHUCKS, Tapping 


DoAll Co., 254 N. Laurel Ave., Des yuna, WH. 
— ‘Mechanical Laboratory 24 

Stapleton, Staten Island, N 
“Mfg. Co., West Hartford, 


306—MACHINERY, September, 1957 


en & Co., 1903 Rockwell St., Chi- 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Universal Three-Jaw 

Co., 806 Windsor St., Hart- 
ford 

Delta Power Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa 

Gisholt Mc . Co., Madison 10, Sb 

Homestrand, Inc., Larchmont 

Horton Chuck, indsor 

Kearney & Trecker Corp., itedes 14, Wis. 

Logansport Mch. Co., inc., Logansport, 

Skinner Chuck Co., 95 Edgewood Ave., 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio. 


New 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CIRCUIT-BREAKERS 
General Electric Co., Schenectady 5, N. Y. 


CLAMPS, Toggle, Toolmakers’ 


Parallel—-See Set-Up Equipment 
Spacing Equipment 


CLEANERS, Metal 


Oakite Products, Inc., 


19 Rector St., 
York, N. Y 


New 


CLUTCHES 


Clevelond Punch & Shear Works, Co., 3917 
St. Clair Ave., Cleveland 14, Ohio. 

Dynamatic Div. Eaton Mfg. Co., Kenosha, Wis 

Fawick Corp., Cleveland, Ohio 

Minster Mch. Co., Minster, Ohio. 

Rockford Clutch ‘Div., Rockford, i. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, 
Air 

DoAll Co., Des Plaines, Ill. 

are Corp., 1144 Eddy St., 


Provi- 
nce 
169 Bartholomew Ave., 
Hartford 3, 


Sheffield Corp., oor 893, 
Starrett, L. S., Co., Athol, Mass. 


Electronic and 


COMPARATORS, Optical 


Bausch & Lomb Optical Co., Rochester, N. Y. 
DoAll Co., 254 Lourel Ave., Des Plaines, i. 
Eastman Kodak Co., Rochester, 3 

Jones & Lamson Mch. Co., Springfield Vii 
Opto-Metric Inc., 137 Varick $t., New 


Scherr, George, Co Con, pe 200 Lafayette St., 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, ete.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 

On © Pneumatic Tool Co., New York 17, 
Ingersoll-Rand Co., 11 Broadway, New York 
Wilson, K. R., Inc., Arcade, N. Y. 


REPRODUCE WITHOUT 
TOUCHING THE MODEL 

— WITH PRATT & WHITNEY 
VELVETRACE EQUIPMENT 


VELVETRACE® 

MILLING MACHINE... 
Ultimate in accuracy for 3-dimensional 
tracer-controlled reproduction. 


Spindle speeds from 310 to 10,800 
rpm. Work size capacity 9” x 12”. 


THE VELVETRACE 
DUPLEX ROTARY FIXTURE... 


is easily mounted on the table of 
the Velvetrace Milling Machine. 
Offers faster setup and machining, 
and more desirable feed patterns, 
for milling a variety of linear 

or circular work. 


VELVETRACE 
MILLING ATTACHMENT .«.. 


a complete, easily attached unit that 
brings the outstanding advantages 
of Velvetrace 3-dimensional 

tracer control to most conventional 
milling machines. 


For more information fill in page number on Inquiry Card, on page 255 


| 
i= 
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\* 
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Putting 


PRECISION REPRODUCTION 


ina New Light 


BECAUSE THE PRATT & WHITNEY ‘’VELVETRACE’’® MACHINE DUPLICATES THE 
FINEST DETAIL WITHOUT TOUCHING THE MODEL... 


These flame-shaped light bulb molds, produced for Corn- 
ing Glass Works, were machined with such fine detail on 
the Velvetrace that no hand finishing was required. 

Ideal for your die, mold, prototype and other work, the 
Velvetrace employs a unique non-contacting tracer con- 
trol that follows any 3-dimensional model without touch- 
ing it . . . cannot damage your model, however soft or 
fragile, even when using the smallest diameter tracer 


JIG BORERS .. . ROTARY TABLES... KELLER MACHINES . 


. LATHES .). . VERTICAL SHAPERS... CUTTER AND RADIUS GRINDERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS - GAGES + CUTTING TOOLS 


points. Fully automatic operation with variable speed 
control to compensate for changes in contour, and a wide 
range of spindle speeds from 310 to 10,800 rpm insures 
you fast, economical production. 


Write for complete information. 


Pratt & Whitney Company, Incorporated, 
12 Charter Oak Boulevard, West Hartferd. Conn. 


i 
; 
: 
. 
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CONTOUR FOLLOWER—See Tracing At- 
tachments 


CONTRACT WORK 
Baker Brothers, Inc., 1000 Post St., Toledo 10, 


io. 
Bliss, E. C., Co., 1375 Raff Ra., S. D., Canton, 


lo. 

Cleveland Automatic Machine Co., 4932 Beech 
Cincinnati 12, Ohio. 

Eisie’ Engrg. Co., 750 S. 13th St., Newark 3, 


Hartford Special Machinery Co., 287 Home- 
steod St., Hartford, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

Loke Erie Corp., 470 Woodward 
Ave., Buffalo 17, 

National Acme N70" E. 131st St., Cleve- 


Ohio 
Van Keuren Co., Watertown, Mass. 


CONTROLLERS 
Co., 1331 S. Ist St., Milwaukee, 


Po... Mfg. Co. Milwaukee, Wis. 
General Electric Co., Schenecrady, N. Y. 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 


CONVEYORS FOR DUST, CHIPS, ETC. 


Barnes, W. F. & John Co., Rockford, Ill. 
Indiana Commercial Filters Corp., 28 South 
Ave., Lebanon, ind. 


COPPER 
ar Brass Co., 25 Broadway, New York, 
PA. Brass Co., Port Huron 35, Mich. 


Revere Copper &' Brass Inc., 230 Park Ave., 
New York, N. Y. 


COUNTERBORES AND COUNTERSINKS 
Cieage- Latrobe, 411 W. Ontario St., Chicago 
Circular Tool Co., Inc., 765 Allens Ave., 
Providence 5, 


Cleveland Twist Drili Co., 1242 E. 49th St., 
Cieveland, Ohio. 

DoAll Co., bes Plaines, til. 

"Corp., 120 Oakman Bivd., Detroit 


Haynes Steilite Union & Carbon 
orp., 30 E. 42nd St., New Yor 

Heller Tool Co., Newcomerstown, Ohio 

ee Twist’ Drill & Tool Co., Rochester, 
ne & Co., 1906 Rockwell St., Chicago 


Threadwell y = & Die Co., 16 Arch St., 


Greenfield, 
Wesson Co Woodward Heights Blvd., 
Detroit 20, Mich. 


Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mass. 


COUNTERS 
Starrett, The L. S., Co., Athol, Mass. 


COUPLINGS 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
ae Works, 14 Hayward St., Quincy 


James, D. O., Gear Mfg. Co., 1140 W. Monroe 
‘Chicago 7, 

Mariles Brass Co., Port Huron, Mich. 

Philadelphia Gear Works, Erie Ave., and G 
Sts., Philadelphia, Pa. 

Schrader’s Sons, A., 470 Vanderbilt Ave., 

‘andar ressed Steel Co., Jenkintown, Pa. 
(Shaft: 


Thor ort Tool Co., Prudential Plaza, Chi- 
cago | 

Inc., O. S., Rockdale St., Worces- 
er, 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio 


CUTTERS, Keyseating 
Baker Brothers, Inc., 1000 Post St., Toledo 10, 
Oh 


io 

Davis Keyseater ge 405 Exchange St., 
Rochester 8, N. 

DoAll Co., Des 

du Mont Corp., Greenfield, Mass. } 

Mitts & Merrill, 1009 So. Water St., Saginaw, 


Mich, 
National Twist Drill Co., Rochester, Mich. 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CUTTERS, Milling 


Apex Tool & Cutter Co., Inc., 235 Canal St., 
Shelton, Conn 
Barber-Colman Co., 1300 Rock St., Rockford, 


1. 

Brown & Sharpe fe. Co., Providence, R. 1. 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, Ul. (End mills) 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., Des Plaines, lil. 


- Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


2, Mich. 

Gorton, % Mch. Co., 1321 Racine St., 
Racine, 

169 Bartholomew Ave., 
Hartford 3, (dial, ag 

Haynes Stellite Co., Kokomo 

Ingersoll Milling Mch. Co., S442 Douglas St., 
Rockford, Iii. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Kennametal, inc., Latrobe, Pa. 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box a Roosevelt Park Annex, 
Detroit 32, Mic! 

National Twist Drill & Ti. Co., Rochester, 
Mich. 

Onsrud Machine Works, Inc., Niles, Ill. 

Tomkins-Jonnson Co., Jackson, Mich. 

Vascoloy-Ramet Corp., Waukegan, Iil. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CUTTING AND GRINDING FLUIDS 
a ee Milling Products Div., Cincinnati, 
nio 


Cincinnati sae Girnding Mchs., Inc., 
Cincinnati 9 

Cities 70 Pine St., New York, 
N, 


DoAll Co., Des Plaines, III. 
Oakite Products, Inc., 26 Rector St., New 


York 6, N, Y. 
Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 Fifth Ave., New 


York, 

Stuart, "D. Co. Ltd., 2727 S. Troy St., 
Chicago 

ae Oil Co., 1668 Walnut St., Philadelphia, 
2. 

Texas Co., 135 E. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINES, Lethe Type 
Bardons & Seer, 1133 West Ninth St., 
Cleveland 13, 
Brown & Sharpe Min Co., Providence 
Automatic Machine Co., 
Cincinnati 12, Ohio 
oe Automatic Mch. Co., Windsor, Vt. 
405 Lexington Ave., New York 


Modern Machine Tool Co., Jackson, Mich. 


CUTTING-OFF SAWS, Abrasive Wheel 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

DoAll Co., Des Plaines, Wl. 

Norton Co., 1 New Bond St., Worcester 6, 


Mass 

Simonds Abrasive Go. Tocony & Fraley Sts., 
Philadelphia 35, 

Wallace Supplies’ Mig. Ae 1308 Diversey 
Parkway, Chicago 14, 
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Meet ERNEST F. HENNIS 


. one of Bryant’s internal grind- 
ing experts in the New York area. 
Like other Bryant representatives 
he knows grinding problems from 
“A to Z” and likes to solve them. 


That’s Mr. Gerald H. Buchholz talking. He’s owner and 
manager of the Federal Tool and Instrument Company, Corona, 
New York, and he’s talking about his No. 1116 Bryant Internal 
Grinder. 

For more than two years now, Federal has been turning out 
close-tolerance work with a Bryant Grinder. Mr. Buchholz 
leaves no doubt as to its value: ‘‘It saves us both time and labor, 
and it holds tolerances better than any similar machine. 

“Before our purchase of the 1116 we used an attachment on 
another machine for our fine work. But it was too slow for our 
production. We got the Bryant with an eye toward new business 
— and we got it! 

‘*“This machine has been everything the Bryant people claimed 
and then some. A man can ask no more than that.” 

See for yourself how a Bryant Internal Grinder can do better 
grinding faster. Ask for an immediate demonstration! 


BRYANT Chucking Grinder Co. 


20 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis « Cleveland +» Chicago « Detroit « Mt. Vernon, N. Y. « Philadelphia 


Internal & External Thread Gages * Granite Surface Plates * 


For more information fill in page number on Inquiry Card, on page 255 


Magnetic Drums for Computers * Special Machinery 
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Everything they claimed and then some... : 
| 
Internal Grinders 


Scully-Jones Adjustable Adapters 


FOR PREMIUM PERFORMANCE 
OF DRILLS, TAPS, REAMERS 
AT NO PREMIUM IN PRICE! 


1. Top face of quick-lock nut is 
squore with threads. 


2. Locking shoe ossures even dis- 
tribution of pressure on all mating 
threads. 


INCREASED 
ACCURACY 


3. Bore ond shank ore concentric 
within .002 in. gaged 6 in. from 
adapter. 


4. Quick-lock nut locks any place 
on thread by only \4 turn of set screw, 


These benefits... forthese reasons... resul? from these PREMIUM features 


5. Pilot nose eliminates “binding.” 
INCREASED 


PRODUCTION 6. Keyhole-type drift slot simpli- 


fies tool ejection. 


7. New Lock-and-Eject type elimi- 
nates use of conventional drift. 


8. Quick-lock nut is thinner than 
nuts used on most adapters. 


9. Small diameter permits use on 
close centers. 


10. Keyhole-type drift slot elimi- 
notes need for hammering with con- 
ventional drift. 


11. Friction-type nut prevents 
thread domage. Set screw does 
not contact threads. 


12. “Stressproof” steel induction 
hardened to give best combination 
of wear resistance and toughness. 


13..New Lock-ond-Eject type in- 
> crease holding power. 


Call your Scully-Jones factory-trained representative 
or distributor for complete information and prices. 


PRECISION HOLDING TOOLS 


“Precision Holding” for holding precision 


Scully-Jones and Company, 1906 South Rockwell Street, Chicago B, lilinois 


~O 
QUICK-LOCK 


ADJUSTABLE 
ADAPTERS 


NEW 
LOCK-and-EJECT 
ADJUSTABLE 

ADAPTERS 


SPINDLE 
EXTENSION ° 
ASSEMBLIES 


Style 1800— 
has small body 
diometer for 

use on close 
centers and next 
to shoulders, 


Style 1900— 
has larger body 
diometer ond 
inside taper, 


for profit-minded tool buyers! 


y LIVE CENTERS 


Take shock ond 

abuse of heavy 
Give you rigidity and loads turning at 
concentricity needed for ’ high speeds. 
accurate work, longer life. 


‘SCULLY-DRIFT" 
TOOL EJECTORS 


Speed tool changes 
- protect tools, 
spindles, and bear- 
ings. Twist-of-the- 
wrist ejects tool or 

holder, 


CENTER DRILL DRIVERS DRILL STOPS 


Offset splined section Make control of drill 
gives positive drive in depth simpler, more 
drill and protects accurate. Sleeve snaps 
cutting edges. out for fast tool change. 
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CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Hannifin Corp., "501 Wolf Rd. Des Plaines, Ill. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logonsport Mch. Co.. Inc.., Logansport, Ind. 

Thompson Products, Inc., Warren, Mich. 

Tomkins-Jonnson Co., Jackson, Mich 


CYLINDERS, Hydraulic 

Barnes, John S., Corp., 301 S. Water St., 
Rockford, Ill. 

Chicago Pneumatic Tool Co., New York 17, 
N. 


Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logansport Machine Co., Inc., Logansport, Ind. 

Oilgear Co., 1569 W. Pierce St., Milwaukee 
is. 

Thompson Products, Inc., Warren, Mich. 

Vickers, Inc., Detroit 32, Mich. 

Wilson, K. R., Inc., Arcade, N. Y. 


DEBURRING MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Delta Power Too! Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Modern Industrial Co., 14230 Birwood 
Ave., Detroit 38, Mich 

Osborn’ Mfg. Co., ‘5401 Hamilton Ave., Cleve- 
land 14, Ohio 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Wallace Supplies Mfg. Co., 1308 Diversey Park- 
way, Chicago 14, Iil 


DEMAGNETIZERS 
Blanchard Mch. Co., 64 State St., Cambridge 


Mass. 
Lufkin Rule Co., Saginaw, Mich. 
DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio 

Clearing am. Corp., 6499 W. 65th St., Chi- 
cago, | 

Danly Mch. Spesiatiion, Inc., 2100 S. Laramie, 
Chicago 50, 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 

Minster Mch. Co., Minster, Ohio 

Verson Allsteel Press Co., 93rd St., and S. Ken- 
wood Ave., Chicago, Ill. 


DIEING MACHINES 


Pratt & Whitney Co., Inc., West Hartford, 
Conn. 


DiE INSERTS, Carbide 

Allegheny Ludlum Steel Comp. Pittsburgh, Pa. 

Kennametal Inc., Latrobe, 

Metallurgical Products Ht ‘of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio 
Danly Mch. Specialties, Inc., 2100 S. Laramie, 
Chicago 50, Ill. 
Producto Co., 985 Housatonic Ave., 
u. Go. , Conn. 
ool Co., Inc., 255 North 18th St., Am- 


N. 
Wales-Strippit Co., Akron, N. Y. 


| 
2 
| 


Exposition 


Thousands of products will be displayed by more than 500 metalworking firms in the vast exhibit 
areas of Chicago's International Amphitheatre and Exposition Hall, Monday through Friday, 
November 4 to 8. 50,000 experts from the United Statees and the free world will meet with you. 


Years of intensive effort have gone into this world event. Overseas scientists and engineers will 
attend from 38 countries of the free world. They will exchange ideas with you, present their own 
technical and practical papers. 


You will want to be in Chicago the week of 
November 4. 


: You will want to hear these scientists and engi- 

i neers from the whole, wide wonderful world 

of metals... outstanding metal men from the 

United States, Canada and the entire free world 

. more than 38 countries will be represented. 

z You will want to listen, to discuss, to meet the 
¥ ‘ men who are creating this world of metals. 


: You will want to be in Chicago to see the vast 

: array of metalworking products and equipment 

that will be displayed by more than 500 leading 

3 firms at the Metal Show — the 39th National 

; Metal Exposition — in the International Amphi- 

iy theatre and Exposition Hall. This will be the 

3 ie greatest display of metals and metalworking 

2 equipment. Here, in one week, you will see 

more products, talk with more metalworking 
experts, than in a year of travel. 


3 Exhibit Space Available 


Hundreds of manufacturers have 
ee reserved Metal Show space, but 
there are good locations still 
Se available in the vast new expo- 
+ sition halls of the International 
Amphitheatre. If the metalpro- 
ducing or metalworking indus- 
tries are your market, don’t 
miss this show — write for dis- 
play information now. 


= 


You will want to be in Chicago with your associates from management, engineering, produc- 
tion and sales.This will be a world event you will long remember — and from which you will 
obtain ideas and knowledge to meet the metalworking problems of today and tomorrow. Make 
a date now — to be in Chicago, the week of November 4. For hotel reservations write: Metal 


Show Housing Bureau, c/o Chicago Convention Bureau, Inc. 134 N. LaSalle Street, Suite 900, 
Chicago 2, Illinois. 


Cooperating Societies: Metals Division, American Institute of Mining, Metallur- 
gical and Petroleum Engineers... the Soctety for Non Destructive Testing... 
the Industrial Heating Equipment Association. 


AMERICAN SOCIETY FOR METALS 
The Engineering Society for the Metal Industry 


7301 Euclid Avenue Cleveland 3, Ohio 
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Product Directory 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 


DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 


Cyril Co., 32324 Aurora Road, Soten, 

Cincinnati Shaper Co., Hopple & Garrard, Cin- 
cinnati, Ohio 

Dreis & Krump Mfg. Co., 7400 Loomis Bivd., 
Chicago 36, Iil. 

Ferracute Mch. Co., Bridgeton, N. J. 

Metal Coarbides Corp., Youngstown, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 


Moore Special Tool Co., 


Inc., 740 Union Ave., 
Bridgeport Tost 


Niagara Mch Tool y. 637 Northland 
Ave., Buffalo 11, ¥. 

Olofsson Corp., Landing Mich. 

—— & Son, | nc., Jos. T., 16th & Rockwell 


Chicago 8, Ill. 
Ramet Corp., Waukegan, 
Verson Alisteel Press Co., 93rd St., oe S. Ken- 
wood Ave., Chicago, Ill. 
Wales- Strippit Corp., North Tonawanda, N. Y. 


DIES, Lettering and Embossing 
Wales-Strippit Corp., North Tonawanda, N. Y. 


DIES, Self-opening Threading 

Consolidated Mch. reat Div., 565 Blossom Rd., 
Rochester 10, N. 

Eastern Mch. Screw ae New Haven, Conn. 

Greenfield Tap & Die Corp., Greenfield, Mass. 


No. 342 
with air clutch 
27 tons 


20 ton Double 
Crank, High Speed, 
Straight Side Press 


PRESSES 


Speed Output 
Reduce Costs 


Ruggedly built punch presses 
that bring economies to a wide 
range of work. There is speed 
when it can be used... accuracy 
and rigidity to hold tolerances 
and give long die life... mini- 
mum maintenance...and wide- 
gap models for big dies. The 
balanced design and quality con- 
struction of L&J Presses also 
insure dependability that can 
help your production. It will pay 
you to find out how you can 


get faster output at lower costs. 


WRITE FOR CATALOG 


23 O.B.I. Punch Presses, geared and non-geared, of 14 to 90 ton capacities. 
Also, 20 to 100 ton Double Crank, High Speed, Straight Side Presses. 


L&jJ PRESS CORPORATION 


163) STERLING AVE, 
ELKHART, INDIANA 
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Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Mch. Co., Pa. 

National Acme Co., 170 E. {31st St., Cleve- 
land, Ohio 


DIES, Thread Cutting—See Stocks and 
Dies 


DIES, Thread Rolling 


Landis Machine Co., Waynesboro, Pa. 

National Acme Co., 170 E. 13ist St., Cleve- 
land 8, Ohio 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

DISINTEGRATORS 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Electro-Spark ©. Inc., 23 E. 26th St., New 
York 10, N. 


Elox Corp., Royal Oak 3, Mich. 


DIVIDERS AND TRAMMELS—See Lay- 
out and Draft.ng Tools 


DIVIDING HEADS—See 


Indexing and 
Spacing Equipment 


DOWEL PINS 


Allen Mtg. Co., 


133 Sheldon St., 
Conn 


Hartford 2, 


Danly Mch. Specialties, Inc., 2100 S$. Laramie, 
Chicago 50, Ii! 

DoAll Co., Des Plaines, Il 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn. 


Standard Pressed Steel Co., 
U. S. Tool Co., Inc., 
pere, N. J 


Jenkintown, Pa. 
255 North 18th St., Am- 


DRAWING COMPOUNDS 
Oakite Sramaetn, Inc., 26 Rector St., New 


Yor 
Stuart, D. A. = fae Ltd., 2727 S. Troy St., 
Chicago 23, 


DRESSERS, Grinding Wheel 

Colonial Broach & Machine eo. P. O. Box 37, 
Harper St., Detroit 13, Mich 

DoAll Co., 254 N. Laurel Ave., Des Plaines, fil. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 

834 S. 9th St., 


32, Mich. 

Hamilton Tool Co., 

Hoglund Eng. & Mfg. Co., Inc., 
N. J. 


Hamilton, 
Berkeley Hts., 


Metal Carbides Corp., Youngstown, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special! Tool Co., , 724 Union Ave., 
Bridgeport, Conn 


Norton Co., 1 New Bond St., Worcester, Mass. 

“= & Whitney Co., Inc’, West Hartford, 
onn. 

Scherr, Gewese Co., Inc., 200 Lafayette St., 
New Y 12. 

Springfield St., Dayton 1, 
h 

DRIFT KEYS 

Oegpegsatete, 411 W. Ontario St., Chicago 

DoAlli Co., Des Plaines, 

Scully-. Jones & Co., 1906 = Rockwell St., Chi- 
cago 8, Ill. 


Whitman & 


40600 Plymouth Rd., 
Plymouth, Mich 


DRILL HEADS, Multiple Spindle 
_ press Co., 20108 N. Pitcher, Kalamazoo, 


Avey" Billing Co., 25 East Third St., 
ovi 
Brothers. Yne., 1000 Post St., Toledo 10, 


brothers, 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Baush Machine Tool Co., 15 Watson A 
Springfield, Mass. 

Buffalo Forge Co., Bro ¥. 

Cross Co., 3250 


(Continued on page 314) 
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PROOF of the tremendous productivity of Onsrud milling 
machines designed for nonferrous milling is shown 

by this production study. This kind of production is 
typical of the advantages that can be yours with every 
Onsrud milling machine. 


THE PART: Outboard 
motor cylinder block, 
aluminum alloy casting 

7” wide x 13” long 

4 and 6” high. 

THE MACHINE: Onsrud 
A-242S Tri-Way Milling 
Machine with one vertical 


and two horizontal 
opposed milling heads. 


OPERATION: Machine 
three sides of block in 


3 


on set-up and in one pass. 


ACCURACY: Flatness tolerance + 0.0003”. 
Parallel tolerance + 0.001”. 


PRODUCTION: Three parts per minute. 
CUTTER LIFE: 500 to 1,000 parts per regrind. 


Onsrud high speed milling production is only possible 
because Onsrud machines are designed and 

built specifically for milling aluminum and 

related nonferrous metals. The cutter speeds and feeds are 
exactly right to give smooth finish 

and precision . . . at super-high production speeds. 


A-242S$ 


TRI-WAY MILLING MACHINE 


_a member of the COMPLETE tamity of Gnustud Milling Machines 


Onsrud A-242S Tri-Way Milling Machine, for milling up to 
three sides at one time, of any part square or rectangular in 
cross section. Planer type table with variable feed up to 258 
IPM. Cutter motors Onsrud 10 HP, 3,600 RPM, liquid cooled. 


Let us give you complete data on the 
Onsrud A-242S Tri-Way Milling Ma- 
chine...and all other Onsrud milling 
machines for nonferrous metal mill- 
ing. Get the facts on these proved, 
high speed production machines. 
Your inquiry is cordially invited. 


MACHINE WORKS, INC. 
machine tool division 


7716 Lehigh Avenue 
Niles 31, Illinois 


(SUBURB OF CHICAGO) 


(Fasend! HIGH SPEED MILLING MACHINES FOR ALUMINUM AND RELATED NONFERROUS METAL MILLING 


For doing things Letter by doing things di gerently / 


For more information fill in page number on Inquiry Card, on page 255 
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| MILL UP TO SIDES AT ONE TIME 
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oO Product Directory 


Dovis & 4460 N. 124th St., DoAll Co., Des Plaines, III. 
a Power Too iv., ex on Ave., ationa utTomatic oo ce} ichmo! 
Errington Mechanical Laborat ; cully-Jones ° ockwe 
Stapleton, Staten Hartford Machinery Co. 287 Heme- “cago 6, Ill. 


Ettco Tool Inc., 594 Johnson Brook- Kingsbury Mch. Tool Corp., Keene 


lyn, Millholland, W. K. Machine West- 
Machinery Co., 287 Home- field Blvd., Indianapolis 5, 
stead Ave., Hartford, Conn. Rehnberg-Jacobson Mfg. Co., 2135 Kiswaukee 
Kearney & Trecker Corp., Milwaukee 14, Wis. St., Rockford, Ill. : 
Leland Gifford Co., Box 989, Worcester 1, Snow Manufacturing Co., Bellwood, Illinois 
Mass. 
National Automatic Tool Co., Richmond, Ind. Sols 
Snyder Too! & Engrg. Co., 3400 Lafayette, De- DRILL SLEEVES AND EXTENSION A ~ ‘ 
troit 7, Mich HOLDERS = oa —_—- Co., 25 East Third St., 
Thriftmaster Products Corp., 1076 N. Plum Chicago-Latrobe, 411 W. Ontario St., Chicago Baker Brothers, Inc., 1000 Post St., Toledo 
United States Drill Head Co., 616 Burns, Cin- Cleveland Twist Drill Co., 1242 E. 49th St., Barnes, Ww. F. & John Co., Rockford, Ill. 
cinnati, Ohio Cleveland 14, Ohio 


Baush Machine Tool Co., 15 Watson Ave., 
Springfield, Mass. 

ine Tool Co., 839 Green St., Ann 
rbor, Mic 

Cross Co., 3330 Bellevue, Detroit 7, Mich. 

Ettco Tool Co., Inc., 594 “Johnson Ave., Brook- 
lyn 37, N 

Goyro- Nelson Co., 1831 Antoinette St., Detroit 


TRIPLE THE USEFULNESS Hertford Machinery Co, 287 Home 


Homestrand, Inc., Larchmont, 
Kaukauna Machine & Foundry Div., Giddings 


& Lewis Machine Tool Co., Kaukauna, Wis. 
Kearney & Trecker Corp., Milwaukee 14, Wis. 
OF YOUR & Lasalle, Tool, Inc.. 3840 'E. Outer Dr., Detroit 
Leland-Gifford Co., Box 989, Worcester 1, 
Mass. 


National Automatic Tool Co., $. 7th and 
N. Sts., Richmond, tnd. 


R I) Holbrook & Henderso , Inc., 292 Mad- 

KEYSEATER AND VERTICAL CUTTING MACHINE 
Snyder Tool Engrg. Co., 3400 E. Literate, 
Simple modification greatly increases productive 
capacity of this versatile machine. 


An M & M Hydraulic Keyseater is not only a keyseater that cuts 
internal keyways up to 5” wide but a vertical cutting machine as 
well. Serrations, grooves, teeth—a wide 
variety of cuts can be rapidly made on this 
machine with only one simple modification 
— a work-holding table. This table is now 
available at moderate cost. If you now own 
an M & M Hydraulic Keyseater or are 
considering the purchase of a new keyseater | 
it will pay you to get the facts. Write 

for Bulletin 19 entitled, “Converting 
the M & M Keyseater into a com- 
bination Keyseater and Vertical 
Cutting Machine”. 


DRILLING MACHINES, Automatic 


Avey Drilling Machine Co., 25 East Third St., 
Covington, Ky. 
Baker Brothers, Inc., 1000 Post St., Toledo 10, 


Ohio 
Barnes Drill Co., 814 Chestnut, Rockford, III. 
Barnes, W. F. & John Co., Rockford, 
Baush Machine Tool Co., 15 Watson Ave., 
Springfield, Mass. 
Cuts internal Bodine Corp., 317 Mt. Grove St., Bridgeport 
keyways 


, Conn 
Coss corp.. 405 Lexington Ave., New York 17, 


Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Davis & Thom — Co., 4460 N. ‘124th wes 
Milwaukee 10, Wis. 

Edlund Mchry. €o D Div, Cortland, N. Y. 

Ettco Tool Co., inc., 594 Johnson Ave., Brook- 
lyn 37, N. Y. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

LaSalle i Inc., 3840 E. Outer Dr., Detroit 


4, Mich. 
Leland-Gifford Co., Box 989, Worcester 1, 


Mass. 
: f Le Maire Tool & Mfg. Co., Dearborn, Mich. 
Cuts internal forms Modern Industrial Eng. Cc., 14230 Birwood 
or shapes Ave., Detroit 38, Mich 

Moline’ Tool Co., Moline uw. 

Automatic Tool 

Sts., Richmond, Ind. 
Olofsson Corp., Lansing, Mich. 
Russell, Holbrook & Henderson, Inc., 292 Mad- 

ison Ave., New York 17 

Snow Marutocturing | Co., Bellwood, tt. 
Townsend H. P., Co., Elmwood, Conn. 
Wales-Strippit N.Y. 


Inc., S. 7th and 


Cuts grooves 
and serrations 


DRILLING MACHINES, Bench 


& Cuts any shapes o press Co., 20108 N. Pitcher, Kalamazoo, 
c 
KEYSEATERS Avey Drilling Machine Co. 2,5 East Third St. 
Covington, Ky 
Forge "eo. 490 Broadway, Buffalo, 
AND VERTICAL CUTTING MACHINES Cincinnati Lathe & Tool Co., Morbura Ave. 
9, Oh 


98 405 Lesdingted Ave., New York 
MITTS & MERRILL 64 Holden Street SAGINAW, MICHIGAN 


(Continued on page 316) 
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Sellers grinder produces 


scientifically correct drill point 
quickly, easily, economically! 


Here’s drill-point grinding that 
can actually lift the performance 
level of all the drilling equipment in 
your shop — it’s that much better. 

The Sellers machine grinds one lip 
completely and then, with every con- 
dition the same, grinds the second 
lip after rotating the drill in the 
chuck 180 degrees. The drill is held 
so that, regardless of eccentricity in 
the drill or wear in the chuck, the 
point is exactly on center. When the 
drill alone is revolved 180 degrees 
in order to grind both lips, there is 
no chance of any machine error 
creeping into the result. What's 
more, the chisel point has great 
compression strength and fine heat- 
conducting qualities. 

The point generated is scientifi- 
cally correct, with the lip clearance 


increasing proportionately from 
the periphery to the chisel point. 
This means drill points cut faster, 
longer . . . drill through more inches 
of metal per grind and produce 
holes that are true cylinders of accu- 
rate size. 

During grinding the chuck is ro- 
tated, sweeping the axis of the drill 
through the necessary arc. At the 
same time, the drill lip can be moved 
back and forth across the face of the 
wheel by a lever-actuated slide. This 
traverse motion permits very rapid 
removal of metal. 

The Sellers machine is fast and 
simple to operate. So much so, that 
an unskilled operator can produce 
more drills than an experienced hand 
grinder. 


For more information fill in page number on Inquiry Card, on page 255 


CM-19 


For more information about this 
unique machine, send for a copy of 
Bulletin 4201. 


CONSOLIDATED MACHINE TOOL DIV. 
FARREL-BIRMINGHAM COMPANY, INC. 
Rochester 10, New York 
Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 
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Product Directory 


Delta Power Tool Div., 400 N. Lexington Ave., Barnes, W. F. & John Co., Rockford, Ill. 
Pittsbugh, Pa Baush Machine Tool Co., 15 Watson Ave., 
Edlund Machinery Co. Div., Cortland, N. Y. Springfield, Mass. 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- Bodine Corp., 317 Mt. Grove St., Bridgeport 
cinnati 23. Ohio , Conn. 
—— Tool Co., 834 S. 9th St., Hamilton, Cincinnati Bickford Div., Oakley, Cincinnati, 
io Ohio 
Hartford Special Machinery Co., 287 Home- Cleereman Machine Tool Co., Green Bay, Wis. 
stead Ave., Hartford, Conn Consolidated Mch. Tool Corp., Rochester, N. Y. 
Henry & Wright Div., Hartford, Conn. Davis & Thompson Co., 4460 124th St., Mil- 
Lelond-Gifford Co.. Box 989, Worcester, Mass. waukee 10, Wis 
South Bend Lathe Works, inc., 425 E. Madi- Delta Power Tool Div., 400 N. Lexington Ave., 
son St., South Bend, Ind. Pittsburgh, Pa. 
Edlund Machinery Co. Div., Cortland, N. Y. 
a Burt Co., 1300 St. Clair Ave., Cleveland, 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
Greenlee Gris Co., 2136 12th St., Rock 
reeniee Bros ock- 
DRILLING MACHINES, Deep Hole ford, 
Avey Drilling Machine Co., 25 East Third St., Hamilton Tool Co., 834 So. 9th St., Hamil- 
Covington, Ky ton, Ohio 
Boker Brothers. Inc., 1000 Post St., Toledo Hartford Special Machinery Co., 287 Home- 
10, Ohio stead Ave., Hartford, Conn. 
Baush Machine Tool Co., 15 Wason Ave., Henry & Wright Div., Hartford, Conn. 
Springfield, Mass. ingereott “wr Mch. Co., 2442 Douglas St., 
x-Cell- or 1200 Oakman Ivd., troi ockfora, . 
ad Leland-Gifford Co., Box 989, Worcester, Mass. 
Hartford Special Machinery Co., 287 Home- Le Maire Tool & Mfg. Co., Dearborn, Mich. 
stead Ave., Hartford, Conn. Modern Industrial Eng. Co., 14230 Birwood 
Leland-Gifford Co., Box 989, Worcester 1, Ave., Detroit 38, Mich. 
Mass. Moline Tool Co., Moline, tll. 
National Automatic Tool Co., Inc., $. 7th and National Automatic Tool Co., Inc., S$. 7th and 
N. St., Richmond, Ind . N. Sts., Richmond, Ind. 
Pratt & Whitney Co., Inc., West Hartford, Snyder Tool & Engrg. Co., 3400 E. Lofayette, 
onn. Detroit 7, Mich. 
Woles-Strippit Corp., Akron, N. Y. South Bend Lathe Works, South Bend 22, Ind 


Western Machine Tool Works, Holland, Mich 


DRILLING MACHINES, Gang, Mult'ple- 


spindle 
Avey Drilling Machine Co., 25 East Third St., DRILLING MACHINES, Radial 

Covington, Ky. Aaron Machinery Co., Inc., 45 Crosby St., New 
Baker Brothers, Inc., 1000 Post St., Toledo York 12, N. Y. 

0, Ohio American Tool Works Co., Pearl and Eggleston 
Barnes Drill Co., 814 Chestnut, Rockford, Ill Ave., Cincinnati, Ohio 


IN DESIGN 


BETTER IN. OPERATION 


_RUTHMAN 


Simple in design with fewer moving parts to wear, 


Gusher Coolant Pumps will give you year after year 
of very efficient service at very low maintenance cost. 
The pre-lubricated heavy-duty ball bearings require 
minimum attention. The electronically bal- 


anced rotating assembly eliminates vibra- 


tion. Always specify Gusher Coolant Pumps 


for a trouble-free coolant system. 


THERE’S A GUSHER FOR 


Hlustrated is a Snow Manu- 


facturing Co. Single Spindle EVERY REQUIREMENT 


Vertical Full Universal Tapping 
T 1 P-3 Sh 

Machine equipped with a ree 

Gusher Pump. 


Write today for catalog 
MACHINERY CO. 


COOLANT PUMPS 

CIRCULATORS AGITATORS 
* MOLTEN METAL PUMPS 

1807 Reading Rd. Cincinnati, Ohio 
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Carlton Mch. Tool Co., 2961 Meeker St., Cin- 
cinnati 25, Ohio 
Cincinnati Bickford Div., Oakley, Cincinnati, 


Ohio 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio 

Cincinnati Lathe & Tool Co, Marburg Ave., 
Cincinnati 9, Ohio 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Cog Se Corp., 405 Lexington Ave., New York 


Foote- burt Co., 1300 St. Clair Ave., Cleve- 
land, Ohio 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Onsrud Machine Works, Inc., Niles, Ill. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 

Western Machine Tool Works, Holland, Mich. 


DRILLING MACHINES, Sensitive 
—? Press Co., 20108 N. Pitcher, Kalamazoo, 


Avey Drilling Machine Co., 25 East Third St., 
Covington, Ky 

Baker iethee. “Inc., 1000 Post St., Toledo 
10, Ohio 

Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y 


Cincinnati Bickford Div., Oakley, Cincinnati, 
Ohio 


Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Cincinnati 9, Ohio 
Gne & Cor Ry 405 Lexington Ave., New York 


Delta + nai Teol Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Edlund Machinery Co. Div., Cortland, N. Y. 

Foote-Burt So 1300 St. Clair Ave., Cleve- 
land 8, 

Fosdick “Tool 1638 Blue Rock St., 
Cincinnati 23, 

Tool Co., $34 S. 9th St., Hamilton, 
hio 

Henry & Wright Div., Hartford, Conn. 

Leland-Gifford Co., Box 989, Worcester, Mass 

Levin & Son, Inc., Louis, 3610 So. Broadway, 
Los Angeles, Calif. 

National Automatic Tool Co., Inc., S. 7th and 
N. St., Richmond, Ind. 

Snow Manufacturing Co., Bellwood, Illinois 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Townsend, H. P., Mfg. Co., Elmwood, Conn. 

Wales-Strippit Corp., Akron, N. Y. 

Western Machine Tool Works, Holland, Mich 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


DRILLING MACHINES, Upright 

Aaron Mains Co., Inc., 45 Crosby St., New 
York 12, 

Avey Driling. Machine Co., 25 East Third St., 
Covington, 

Baker “Ine., 1000 Post St., Toledo 
10, Ohio 

Barnes, W. F. & John Co., Rockford, III. 

Buffalo Forge Co., 496 Broadway, Buffalo, 


a. "Tool Mfg. Co., E. Canton, Ohio. 
Cincinnati Bickford Div., Oakley, Cincinnati, 


Ohio 

Cincinnati Lathe & Tool Co., Marburg Ave., 
Cincinnati 9, Ohio 

Cleereman Machine Tool Co., Green Bay, Wis. 

Cong Corp., 405 Lexington “Ave., New York, 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37 ¥. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 


(Continued on page 318) 
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15,600 operations per hour, with 


8 Horizontal Me- 
| For Automobile Cylinder Heads 
6 Vertical Angular 
Mechanical Lead 
Screw Untis 
4 Inverted Angular Me- 
chanical Lead Screw 
Units 
4 Horizontal ‘'M'" Me- 
chanical Lead Screw Units 
8 Vertical Angular Hydrau- 
lic Units 
Probe and Blow-out Sta- 
f tions 
2 Checking Units 
j 3 Indexing Fixtures 
All clamping and unclamping 
operations done hydraulically. 
Tool changing and maintenance 
have ample room between units. 
Moving parts automatically lubri- 
cated. Detector system throughout 
transfer and all electrical controls 
are J.1.C. Standards. 
. OPERATIONS: 156 cutting opera- 
i / tions completed on 100 Cylinder 
i Heads per hour — drill, ream, cham- 
72 fer, spotface, mill pads and end mill. 


Completely automatic — this 
33 station transfer line is 90 
feet long, and is built up with 
all self-contained units .. . 


Again the automotive in- AU SH 


dustry looks to BAUSH for MACHINE TOOL Co. 


efficient automation. We're SPRINGFIELD 7, MASSACHUSETTS 


sure we can help YOU TOO 
— WHY NOT TRY US? 
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dials are printed from 
steel engravings only! 


To insure the most accurate and legible gradua- 
tions possible, Ames Dial Indicators are printed 
with steel engravings exclusively. The use of 
this costly method is typical of Ames’ insistence 
on maximum precision in every detail. It ex- 
plains why the lifetime cost of Ames Dial 
Indicators is lower, and why so many 
quality control engineers specify Ames as 
preferred’. Write today for complete 
information. 


27 Ames Street, Waltham 54, Mass. 


MANUFACTURERS OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 


Homestrand, Inc., Larchmont, 

Ingersoll Milling ‘Mch. Co., _ 
ockford, Ill. 

Le Maire Too! & Mfg. Co., Dearborn, Mich. 

ag Automatic Tool Co., Inc., $. 7th and 

St., Richmond, Ind. 

Rehnberg- Jacobson Mfg. Co., 2135 Kishwau- 
kee St., Rockford, il. 

Snow Manufacturing Co., Bellwood, Iil. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Wales- Strippit Corp., Akron, N. 

Western Machine Tool Works, Holland, Mich. 


DRILLS, Center 


Crhenge-Latrobe, 411 W. Ontario St., Chicago 


Custer Tool Co., Inc., 765 Allens Ave., Prov- 

idence 5, 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., Des Hl. 

Greenfield Tap & Die Cor Greenfield, Mass. 

National Twist Drill Fool C Co., Rochester, 


Mich. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Core 


Ace Drill Corp., Adrian, 
Chicago: Latrobe, W. St., Chicago 


Cleveland Twist Dri Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, 

Ex-Cell-O ‘Corp., 1200 am Bivd., Detroit 
32, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 7, Rousevelt Park Annex, 
Detroit 32, Mich 

National Twist Drill & TI. Co., Rochester, 


Mich. 

Scully-Jones & Co., 1906 Rockwell St., Chi- 
cago 

Wesson 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Whitman ‘& Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Deep Hole, Gun 


Ace Drill Corp., Adrian, Mich. 
Chicago-Latrobe, 411 W. Ontario St., Chicago 
| 


Greentield Tap & Die Mass. 

National [Twist Drill & Co., Rochester, 
Mich 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Oil Hole, Oil Tube 
Chicago-Latrobe, 411 W. Ontario St., Chicago 
itl. 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, Il. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Ti. Co., Rochester, 
Mich. 

& 40600 Plymouth Ra., 

Plymouth, Mic 


DRILLS, Portable Electric 
et Pneumatic Tool Co., New York 17, 


Ingersoll-Rand Co., 11 Broadway, New York 


Thor Power Tool Co., Prudential Plaza, Chi- 
cago Ill 


DRILLS, Portable Pneumatic 

Chicago Pneumatic Tool Co., New York 17, 

Inge soll- Rand Co., 11 Broadway, New York 
4, 


Onsrud Machine Works, Inc., Niles, 
Thor TT Tool Co., Prudential "plane, Chi- 
cago 1, Ill 
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WALES 
HORIZONTAL 
HOLE PUNCHING 


Punching holes in any kind of flange, angle, channel or 


equipment may be used over and over again in 


shape is usually a costly operation requiring custom dies, any number of patterns. Bench assembly vir- 
but not with WALES Standard H Tooling. This exclusive tually eliminates press down time. H Tooling 
self-contained tooling equipment, with interchangeable is available to meet your every production 
punch, die and stripping mechanism makes possible fast, requirement. 


economical hole punching. WALES H Tooling insures 
FAST set-up with automatic alignment and the same 
SEND FOR BULLETIN NO. 16H 


This fact filled Bulletin will 
give you the details. Send 
for your copy today. 


WALES MOBILE FIELD UNITS 
will demonstrate WALES 
tooling right at your 
door. Ask for details. No 
obligation. 


WALES 


UNIT OF HOUDAILE INDUSTRIES. 


AKRON, NEW YORK 


| WALES-STRIPPIT OF CALIF., SOUTH GATE; CALIF 
ALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. — 


«the Wales-Way is the PLUS-PROFIT way” 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—319 
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When you need it NOW call Wheelock - Lovejoy! 
—for Alloy Steel bars, billets, forgings 


Some jobs won’t wait for red tape. When you want 
steel in a hurry—just pick up the phone and call your 
nearest Wheelock, Lovejoy warehouse. 

Expert W-L metallurgists will help you choose the 
right stock for the job. 

Write our Cambridge office today for your free 
Wheelock, Lovejoy Data Sheets. They’ll give you com- 
plete technical information on grades, applications, 
physical properties, tests, heat treating, etc. 


Warehouse Service —Cambridge e Cleveland e Chicago 
Hillside, N. J. ¢ Detroit e Buffalo e Cincinnati e In 
Canada — Sanderson-Newbould, Ltd., Montreal & Toronto. 


WHEELOCK, LOVEJOY company, ive. 
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138 Sidney Street, Cambridge 39, Mass. 


DRILLS, Rachet 

Bros. Co., 5200 W. Armstrong 
Ave hicago, III. 

Chicago-t -Latrobe, att W. Ontario St., Chicago 

Cleveland Twist sy Co., 1242 E. 49th St., 

Cleveland 14, Ohi 


Greenfield Tap & Die Corp., Greenfield, Mass. 

ae Twist Drill & Tool Co., Rochester, 
icn. 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


DRILLS, Subland 


Ace Drill Corp., Adrian, Mich 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, Ul. 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio 


1242 49th St., 


DoAll Co., Des Plaines, Ill 

Greenfield Tap & Die Corp., Greenfield, Mavs 

National Twist Drill & Tool Co., Rochester, 
Mich. 

Whitman & Barnes, 40600 

Plymcuth, Mich 


Plymouth Rd 


DAILLS, Twist, High-Speed Steel, Carbon 
Steel 

Ace Drill Corp., Adrian, Mich 

Chicago-Lotrobe, 411 W. Ontario St., Chicago 
10, tl 

Cleveland Twist Drill Co., 1242 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, Ii! 

Greenfield Tap & Die Corp., Greenfield, Mass 

National Twist Drill & Tool Co., Rochester, 
Mich 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago Ill. 

Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


DRILLS, Twist, Carbide, Carbide-tipped 


Ace Drill Corp., Adrian, Mich 

Allegheny Ludiium Steel Corp., Oliver Bidg., 
Pittsburgh 22, Pa 

Chicoon! Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des’ Plaines, tl. 

Heller Tool Co., Newcomerstown, Pa. 

—— Twist Drill & Tool Co., Rochester, 

ic 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago |, Ill. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Wire 


Ace Drill Corp., Adrian, Michigan 
Chicoge Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., Cleveland, O. 
Greenfield Tap & Die Corp. Greenfield, Mass. 
ae oy Twist Drill & Tool Co., Rochester, 
ich. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DUPLICATING ATTACHMENTS — See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe jite. Co., Providence, R. |. 
Pangborn Corp., erstown, 

Standard Sieckticat ool Co., 2500 River Rd., 
Cincinnati 14, Ohio 


D 
| 

(/ 


 Aerocycle, a one-man helicop- 

ter now being tested by the U. S. 
Army, is one of the many air- 
craft for which Aeroaffiliates 
machines precision parts. 


Some Examples of Aeroaffili- 
ates’ Work. All require fine tol- 
erances and excellent finish. All 
were made with the help of Cities 
Service Chillo Cutting Oils. 


“Fine Tolerances! Excellent Tool Life! 
With Cities Service Chillo Cutting Oil” 


In probably no other machining operation are 
the tolerances so fine, the requirements so de- 
manding as in aircraft work. . . especially when 
it’s for the U. S. Army or Air Force. 

But it is on such work that Aeroaffiliates, Inc. 
of Fort Worth, Texas, has become famous. 

Every day, Aeroaffiliates employees must work 
with tolerances as fine as .0001, and their prod- 
ucts must have an unusually good finish . .. so 
good that they are measured by a special gauge 
before the aircraft industry will accept them. 

Obviously, this could play havoc with tool life 


..-“but thanks to Cities Service Chillo Cutting 
Oils, tool life and finish are the best ever,” says 
Aeroaffiliates. “These cutting oils are equalled 
only by the help we receive from the Cities 
Service Lubrication Engineer, a man whose 
knowledge and help we greatly value.” 

Whatever your type of machining operation, 
there’s a Cities Service cutting oi! tailored pre- 
cisely for it...and a Cities Service Lubrication 
Engineer to help you choose it. Call him in this 
week. Or write: Cities Service Oil Company, 
Sixty Wall Tower, New York 5, N. Y. 


CITIES () SERVICE 


QUALITY PETROLEUM PRODUCTS 


For more into-mation Fil! in wenbder of Incuiry on pase 255 
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YOU GET more* WHEN 
YOU BUY BEARINGS FROM 

YOUR Bunting. 


DISTRIBUTOR 


QUICK, EASY ASSEMBLING, perfect functioning 
and trouble-free maintenance are assured by 
Bunting’s precision. Precision requirements 
in the manufacturing of Bronze Bearings and 
Bars go far beyond mere dimensional 
accuracy. There is precision in the metallic 
composition and in every factory operation 
required to produce Bunting Cast Bronze and 
Bunting Sintered Powdered Oil-filled Bronze 
Stock Bearings and Bars. Precision in 
the handling of the customers require- 
ments is the common characteristic 

of Bunting distributors whose ample 
stocks of these products are always 

at your command. 


Your Bunting distributor is listed in the classified 
section of your telephone directory usually under 
Bars—Bronze, and Bearings—Bronze. Two 
modern Bunting factories and eleven Bunting 
Branch Warehouses expedite distribution in all 
areas. Write, or ask for catalogs giving 
complete dimensional listings 

and technical data. 


ao 


All Bunting Sintered Bronze 
Plain and Flange bearings 
stamped with part number— 
an exclusive Bunting feature. 


e BUSHINGS, BEARINGS, 
mati rn _ BARS AND SPECIAL PARTS 
_ OF CAST BRONZE AND 
POWDERED METAL. 
The Bunting Brass and Bronze Company @ Toledo 1, Ohio @ Branches in Principal Cities 
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ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTROPLATING EQUIPMENT 


Wagner Brothers, Inc., 433 Midland Ave., De- 


troit 3, Mich. 


ENGRAVING MACHINES 


Cos oe 405 Lexington Ave., New York 
N. 


1321 


Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, J. 


Gorton, we Mach., Racine St., Racine 


EXPANDERS, Mechanical, Hydraulic 


Grotnes Machine Wks., Inc., 5454 N. Walcctt, 
Chicago 40, Illinois 


EXTRACTORS, Screw 
Crier. Latrobe, 411 W. Ontario St., 


Chicago 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 
Greenfield Tap & Die Corp., - Mass. 
Walton Co., Hartford 10, Con 
Williams & 400" Videos St., Buf- 
falo 7, N. Y. 


FACING HEADS 
Baker Brothers, Inc., 1000 Post St., Toledo 


10, Ohio 
Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Davis Boring Tool Div. Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 
G & L and Hypro Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 
Mummert-Dixon Co., Hanove. Pa. 


FANS, Exhaust, Ventilating 
eg Forge Co., 490 Broadway, Buffalo, 


FEEDERS, Automatic 

Perry Equipment & Eng. Co., Erie, Penna. 
Production Feeder Corp., Mentor, Ohio 
V & O Press Co., Hudson, New York 


FILES, Band 
DoALL Co., Des Plaines, Ill. 


FILES, General-purpose, Swiss Pattern 
DoALL Co. Des Plaines, III. 

Heller Tou! Co., Newcomerstown, Ohio 
Simonds Sew & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES AND BURRS, Rotary 

DoALL Co., Des Plaines, Ill. 

Heller Toul Co., Newcomerstown, Ohio 

Pratt & Whitney Co., Inc., West Hartford, 

Conn. 

Severance Tool ind inc., Mich. 
burg, Mass. 

Wesson Co., 1220 Noodward Heights Blvd. 

Ferndale, Mich. 


FILING MACHINES 
on~ Pneumctic Tool Co., New York 17, 


DoALL Co., Des Plaines, Ill. 


Oliver Instrument Co., 1410 E. Maumee St., 


Adrian, Mich. 


FILTERS, Coolant and Oil 
Somes Drill Co., 814 Chestnut St., Rockford 


Filters Corp., Lebanon, Ind. 

Industrial Filtration Co., 15 Industrial Ave., 
Lebanon, Ind. 

Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


| 


DIAMOND 
WHEEL... 


EDM substitutes inexpensive 
brass wheels costing less 
than $45 for expensive 
diamond wheels costing a 
minimum of $150. Brass 
wheels are formed for $1 as 
against a diamond wheel 
contour forming cost of $35. 


6é 
elox us *294 


.8 operations 
form grinding this broach” 


Ford Motor Aircraft Division 


NO 
PREFORMED 
CARBIDE 

BLANKS... 


Conventional machining 
necessitates preformed 
tungsten carbide and pre- 
formed steel shanks. EDM 
machines the carbide, 
brazing material and steel 
simultaneously, and requires 
no indexing to assure a per- 
fectly formed broach as to 
location and size. 


OPERATIONS... 


Conventionally machined, the 
pine tree broach requires 

22 operations. EDM does it 
better in 14. 


Electrical Discharge Machin- 
ing has reduced the 
machining time of this 


The Job... 


Savings on Broach, used intricate form in 32 carbide 
preformed carbide blanks...... $ 32.00 for broaching tipped teeth to a total time 
Omitted operations savings.... 120.00 the pine tree cycle of 33 minutes . . . one- 


half the time of abrasive 
grinding. Tolerances held to: 
+0, —.0002”. 


Diamond wheel savings....... 142.00 form on turbine 


J-57 Jet engine. 


EDM keeps you ahead of 
competition Grinding 


® Die Sinking ®@Form 
ange Grinding ®Single Point and 


Insert Too! Sharpening 


1833 N. STEPHENSON HWY. ROYAL OAK 3, MICHIGAN 


For more information fill in page number on Inquiry Card, on page 255 
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Pittsburgh’s 
Knotted 

Brushing Wheels 
are better balanced! 


@ They Clean 


it’s a 


Better 
3 
job or E tl th Wear 
xactly the same . 
number of high- Uniformly 
Faced with a special tooling job? Stymied by a grade wires @ Last Longer 
tough problem? Would 50 years of experience help? in every knot 


Then the logical answer for you is to send it to Columbus 
Die-Tool! CDT specializes in tools, jigs, fixtures and 
also special machinery, designed and built to produce Pittsbursh Knot Type brushing wheels are perfect 

. for cleaning welds, removing scale or rubber, and 
your products better, faster, and more economically. 


cleaning parts where penetration brushing is required. 
That’s why so many of the nation’s leading They wear uniformly and cause less vibration because 


manufacturers avail themselves of the specialized services they're better balanced. The special wire used is the 
of Columbus Die-Tool. Perhaps CDT can solve your tool- fastest cutting, with the longest life, that can be made. 
: @ We have been engineering, designing and build- 


years. Our long experience can save you time and 
money. Write Pittsburgh Plate Glass Company, 
Brush Division, Dept. M-97, 3221 Frederick Avenue, 


4 Die 4 00 Baltimore 29, Maryland. 
Cot MACHINE PITTSBURGH Tower TD, 
P. O. BOX 750 © COLUMBUS, OHIO BRUSHES 


ESTABLISHED 1906 BRUSHES + PAINTS « GLASS »* CHEMICALS + PLASTICS + FIBER GLASS 
PITTSBURGH PLATE GLASS COMPANY 


Designers and manufacturers of JIGS @e FIXTURES e SPECIAL TOOLS e 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 


IN CANADA: CANADIAN INDUSTRIES LIMITED 
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FEEDS, POSITIONS, ASSEMBLES, UMNLOADS 


AUTOMATICALLY 


1,440 INTRICATE SPRING-STAMPING 
ASSEMBLIES PRODUCED EVERY HOUR! 


New brochure describes and illus- 
trates a variety of Robbins special 
assembly machines. Write for your 
copy today. 


An automatic machine that installs coil springs? Right! . . . it’s the new 
Robbins “‘Assemblimatic’’ Twin Feed Special. Two parts, a spring and 
stamped housing for an automotive window regulator, are hopper-fed 
into a hat-shaped track .. . housing open side up. The spring is fed 
over it, compressed and pressed into place. A second ram holds the 
spring... the housing is rotated until spring end is properly located in 


We offer complete facilities and qualified personnel 


relation to housing holes... the finished assembly is unloaded, at the to undertake special development projects. 
rate of 1,440 assemblies per hour at 90% efficiency. 
In addition to completely automatic operation the machine features: OMER E. ROBBINS COMPANY 


electronic production control; automatic lubrication; hardened and 


ground ways; electrical and pneumatic equipment to J.I.C. standards, 
and compactness .. . the machine measures 82” wide x 38” deep x 70” 
high and weighs less than 5,000 pounds. 


Robbins “‘Assemblimatic’”” Machines are, in fact, the right answer to a 
wide range of assembly problems. They have cut manpower require- 
ments, increased production, improved quality, reduced scrap in many 
mass production operations . . . and, chances are they can do the same 
for you. Find out now! Call in a Robbins special assembly machine 
engineer today, or send part prints for detailed recommendations. 


SPECIAL MACHINES 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—325 
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Versatility 
in Forming- 


NILSON 4-SLIDES 


Simple or complex metal forms 
in wire or ribbon metal is no 
problem on a Nilson. Tooling 
for basic forming can be aug- 
mented by provision for opera- 
tions such as welding, assem- 
bling or swaging. Open design 
on all forming elements pro- 
vides for quick tool change and 
easy adjustment even from wire 
to metal forming on the one ma- 
chine that does so many jobs so 
well. The universal Nilson 4- 
Slide is the economical answer 
to your forming problems. Size, 
ranges—wire up to ¥2" dia. in 
feeds to 32” max., ribbon stock 
up to 342" wide. 5 to 75 ton press 
sections. Our specialists can as- 
sist you in all types of forming 
requirements. 


THE A. H. NILSON MACHINE CO, 


1518 BRIDGEPORT AVE. + SHELTON, CONN. 
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FINISHES, Machine and Metal 
Lowe Bros. Co., Dayton, Ohio 


FLAME-HARDENING MACHINES 
Cincinnati Grinding Mchs., Inc., 
3 io 


Cincinnati 
Gleason Works, 1000 University Ave., Roch- 
ester 3, N. Y. 


FORGING HAMMERS, Steam ond Air 
Chambersburg Engrg. Co., Chambersburg, Pa. 


FORGING MACHINES, Headers, 
Upsetters, Presses 

Atax Mfg. Co., Euclid, Cleveland 17, Ohio 

Bliss, E. W. Co., 1375 Raff Rd. S. W., Can- 
ton, Ohio 

Hill Acme Co., 1201 W. 65th St., Cleveland 


io 

Lake Erie pachione Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

National Machinery Co., Tiffin, Ohio 


FORGINGS, Drop 


Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Crucible Steel Co. of America, os W. Oli- 
ver Bidg., Mellon Square, Pittsburgh 22, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 

Withers, J. H. & Co., 400 Vulcan St., 


alo 
Wyman-Gordon Co., Worcester, Mass. 


Buf- 


FORGINGS, Hollow-Bored 
Bethlehem Steel Co., 701 East Third St., Beth- 


em, Pa. 
Mueller Brass Co., Port Huron, Mich. 


FORGINGS, Press 


a Steel Co., 701 East Third St., Beth- 

ehem, Pa. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Minster Mch. Co., Minster, lo 

Mueller Brass Co., Port Huron, Mich. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. (die-pressed) 

U. S. Steel Corp., Pittsburgh, Pa. 

Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Upset 


a ~ Co., 701 East Third St., Beth- 

em, Pa. 

New Departure Div., Bristol, Conn. 

Vanadium-Alloys Steel Co., Latrobe, Pa. 

Williams, J. H. & Co., 400 Vulcan St., Buf- 
falo 7, N. Y. 


FORMING MACHINES, Cold-rolling 


Ferracute Machine Co., Bridgeton, N. J. 
ss tebe Corp., 501 S. Wolf Rd., Des Plaines, 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Michigan Tool Co., 7171 E. MecNichols Rd., 
Detroit 12, Mich. 

Niagara Mch. & Tool Works, 637 Northland 
Ave., Buffalo, N. Y. 

Yoder Co., 5500 Walworth, Cleveland, Ohio 


FORMING MACHINES, Multiple-slide 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Hamilton, Ohio 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Clearing Machine Corp., 6499 W. 65 St., Chi- 
cago 38, Ill. 

Cong ore, 405 Lexington Ave., New York 


Dreis & Krump Mf. Co., 7416 Loomis Blvd., 


Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

Nilson, A. H. Machine Co., Sridgenert, Conn. 

U. S. Tool Co., Inc., 255 North Main St., Am- 

e, N. J. 


HERE’S PROOF OF PERFORMANCE... 


"Our Men Use 


CLAUSING MILLS 


for every job that 
has to be on the nose” 


“Our men use Clausing vertical mills 
rather than our larger, more expensive 
machines for every job that has to be 
‘on the nose’. We have yet to find a 
more accurate mill.” 


Wayne Fabricants 
Ontario, New York 


This report is typical of the experience of 
hundreds of users. The CLAUSING VERTI- 
CAL MILLER is a precision machine tool 
especially designed for general production 
milling . . . pattern, experimental and tool 
room use. Many new and exclusive features 
give it greater versatility, ease of set-up and 
operation than have ever been available in a 
miller at or near its price — only $835.00. 


And Clausing is the most ac- 
curate machine of its type and 
capacity. 


Before it leaves the factory each CLAUSING The spindle head can be swiveled in a verti- 


Mill must pass rigid tolerance tests such as: 
1, Top of table perpendicular to column 
ways within .0005” in 6” travel. 


2. T-slots square with cross slide dove- 
tails within .0005”. 


cal plane and set at any angle, and turret 
rotated in a horizontal plane making it pos- 
sible to mill, drill, bore, ream and shape at 
all angles with one set- -up. Quill has mi- 
crometer depth 
control stop and 
two feeds, lever 


and hand wheel. 


3, Table, parallel to turret within .001”. . 

4, Spindle square with table, front to The heart of the CLAUSING MILL is its rigid, 
rear, within .001” T.I.R. in 5” circle. high precision spindle head. It has 7 ball bear- 
ings ... spindle is chrome nickel steel, hardened 
5, Spindle taper (internal) run out within and ground . . . quill, ground and hard chrome 
xs 0002 at spindle nose plated, has full-length bearing seat . . . overarm 
: : is an electric furnace casting, with ¥” thick 

6, Table T-slots parallel to table dove- walls, precision ground. 


tail ways within .0005” in 8” longi- 
tudinal travel. 


MILLS, DRILLS, BORES, REAMS, SHAPES Dene sine 
po By - . + WITH ONE Spindle Speeds: Six, 180 to 3250 RPM. No. 7 Brown and Sharpe or No. 2 Morse 


Taper Spindle Optional. Operates from '% to % H.P., 1725 RPM motor. 


FOR ILLUSTRATED LITERATURE 


nfAl CLA US i N G DIVISION * ATLAS PRESS COMPANY 


9-108 N. PITCHER ST., KALAMAZOO, MICHIGAN 


For more information fill in page number on Inquiry Card, on page 255 
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Combination type laboratory mill. 
Can be used two-high or four-high, 
with driven back-up rolls. 


Fenn Manufacturing Co, 
equips its precision rolling mills with 
Hi = S Speed Reducers and Gears 


Manufacturers of precision metal forming equipment, the Fenn people 
necessarily must buy carefully when selecting components from other 
sources. When it comes to speed reducers and worm and gear sets, they 
rely on Horsburgh & Scott. 

The Fenn rolling mills illustrated here are built to order for both 
production and laboratory use. H & S Speed Reducers are in evidence, 
sized to suit the need. H & S worm and gear sets are used in the screw 
down mechanisms. 


The rugged dependability of H&S products, helpful and flexible 
engineering service, and reliable delivery performance are principal 
values in a continuing profitable relationship ... There’s a solution 


to your power transmission problem in the broad lines of gears and 
assembled units made by H & S. Write us, or contact your nearby H & S 
representative. 


Special mill for rolling jet — 


THE /HORSBURGH & SCOTT)\ CO. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 
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3 
engine compressor blades. 


FORMING TOOLS or Too! Blanks 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Div., Union’ Cone & Carbon 
orp., . 42nd St., 

Latrobe, 

National Broach & Mch. ng "5600 St. Jean 
Ave., Detroit 2, Mich. 

Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 


FURNITURE, Shop 
Standard Pressed Stee! Co., Jenkintown, Pa. 


GAGE BLOCKS 


Brown & Sharpe Mfg. Providence, R. |. 

Dearborn Gage Co., 32038 Beech St., Dear- 
born, Mich. 

DoALL Co., 254 N. Laurel Ave., Des Plaines, Ill. 

~— & Whitney Co., Inc., ‘West Hartford, 
onn. 

Scherr, George, Co. Inc., 200 Lafayette St., 


GAGES, Air Comparstor 


Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, 3 
Pratt & Whitney Co., Inc., West Hartford, 


Scherr, “George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Size Control Co., 2500 Ww. Washington Bivd., 
Chicago 12, iit. 


GAGES, Automatic Sorting 


Federal 1144 Eddy St., Provi- 
dence 1, R. 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 


Ames, B. C., Co., Waltham 54, Mass. 

Brown & Sharpe ‘Mfg. Co., Providence, mt. 

Bryant Chucking rinder Co., Clinton St., 
Springfield, Vt. 

Comtor Co., 47 Farwell St., Waltham 54, Mass. 

Dearborn Gage Co., 22038 Beech St., Dear- 
born, Mich. 

DoALL Co., Des Plaines, III. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, 1. 

Lufkin Rule Co. . Saginaw, M 

New York 12, 

Size Control Co., ‘5500 W. Washington Bivd., 
Chicago 12, lil. 

Starrett, The L. <, Co., Athol, Mass. 


GAGES, Electric Comparator 


Brown & Sharpe Mfg. Co., Providence, R. |}. 

DoALL Co., Des Plaines, III. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 

General Electric Co., 

Whitney Co., est "Hartford, 


Sheffield Corp., Ome, 893, Dayton 1, Ohio 
Size Control Co. 00 Ww. Washington Bivd., 
Chicago 12, iil. 


GAGES, Grinding 


none Products Corp., 1144 Eddy St., Provi- 
dence 1, R. I. 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper, Telescoping Thickness 

Brown & Sharpe Mfg. Co., Providence, R. |. 


GAGES, Multiple Inspection 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. 

Pratt & Whitney Co., Inc., West Hartford, 


onn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Plug and Ring 


Brown Sherpe Mfg. Co. 
Dearborn Gage Co., 22! 22038 eech St., Dear- 


born, "Mich: 
DoAll Co., Des Plaines, Ill. 
(Continued on page 330) 


| laboratory mill for studying high strength materials. 


Published in the interests of greater accuracy and quality in the toolroom and on the production line by the 
Moore Special Tool Co., Inc.,734 Union Ave., Bridgeport 7, Conn., builders of Jig Borers, Jig Grinders, Panto-Crush 
Wheel Dressers, Precision Rotary Tables, Motorized Centers and a complete line of Hole Location Accessories. 


New Book You 


Lan Produce Tools, Dies, Precision 
Parts the Way... 


“Holes, Contours and Surfaces” Just Published 


| EXCLUSIVE...184 pages of 
Woodworth Hole Location Tables 
“HC&S” includes a 184-page sec- 
tion of Woodworth Circular Tables 
which greatly simplify calculating 
rectangular coordinates for locat- 
ing hole centers on a circular lay- 
, out, There is a table for each pat- 
| tern of holes, 3 to 100 inclusive. 
Unavailable elsewhere, these tables 
alone are worth more than the 
price of the book. 


495 Photos and Drawings 
“HC&S” features a multitude of close-up 
instructional photographs, working draw- 
ings and charts placed adjacent to text so 
that it can be followed photographically. 


For more information fill in page number on Inquiry Card, on page 255 


“Holes, Contours and Surfaces,” just 
published by Moore, is the first compre- 
hensive book that gives all the answers to 
metalworking’s toughest problem: the 
accurate locating and machining of holes, 
contours and surfaces. It covers the many 
major developments in the field since 
1946 when Moore’s first book, “Precision 
Hole Location.” was published. That 
book was so well received that it became 
a technical best-seller and is now out of 
print. 

While “PHL” dealt only with jig bor- 
ing and jig grinding of holes, this new, 
424-page volume describes subsequent 
hole-location developments, covers con- 
tours and surfaces, and introduces the 
subject of linear form grinding. “HC&S” 
is a must for every toolmaker, jig borer 
operator, jig grinder operator, machinist, 
tool engineer, production engineer, ma- 
chine buyer, machine builder, produc- 
tion executive, product designer, appren- 
tice and student. 


“HC&S Fills Urgent Need” 
Burnham Finney 

Here’s what Burn- 
ham Finney, dis- 
tinguished editor of 
American Machin- 
ist, says about 
“HC 


standing for its 


clarity of expres- 

sion, its technical accuracy... fills an 
urgent need and should live long on the 
bookshelves and work benches of the 


American Metalworking Industry.” 


14 Fact-Filled Chapters 


. The Problem of Location 

. Improvised Location Equipment & Methods 
- The Foundation of Accuracy 

. Engineered Location Equipment Standards 


. The Coordinate Locating System 


1 
2 
3 
4 
5 
6. Jig Boring Principles & Applications 
7. Jig Boring Practices 

8. Jig Grinding Principles & Applications 
9. Jig Grinding Holes 

0. Jig Grinding Contours 


11. Linear Form Grinding Principles 
& Applications 


12. Linear Fore Grinding Practices 
13. Inspection Methods 
14. Precision Pays Dividends 


PLUS a 184-page section of Woodworth 
Circular Tables 


Only $5 in U.S.A., $6 Elsewhere...For your copy, 
send Check or Money Order with this coupon Today 


copies of “Holes, Contours 


| 
| MOORE SPECIAL TOOL COMPANY, INC. 
| 734 Union Avenue, Bridgeport 7, Connecticut 
Enclosed is $ for 
and Surfaces.” (No C.O.D.’s or Purchase Orders, please.) 
| NAME 
| 
| ADDRESS 
CITY ZONE STATE 
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Greenfield Tap & Die Corp., Greenfield, Mass. 

Hanson-Whitney Co., 169 ‘Bartholomew Ave., 
Hartford 3, Conn 

Metaliurgical Products Dept. of Genera! Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

“— & Whitney Co., Inc., West Hartford, 
onn. 

Scherr, George Co., 
New York hors N. Y 

Sheffield Cor Box 893, Dayton 1, Ohio 

Size Control 2500 W. Washington Blvd., 
Chicago 12, 

Threadwell feo "i Die Co., 16 Arch St., Green- 
field, Mass. 

Van Keuren Co., Watertown, Mass. 

Winter Bros. Co., Rochester, Mich. 


inc., 200 Lafayette St., 


GAGES, Pressure, Air and Hydraulic 


Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich. 


GAGES, Roll Thread Snap, Adjustable 
Snap 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. 

Sheffield Corp., Box 893 Dayton 1, 

Size Control Co., 2500 Ww. Sivd., 
Chicago 12, lil. 

wo ndard Gage Co., Inc., Poughkeepsie, N. Y. 
readwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


AGES, Surface Roughness 


DoAll Co., Des Plaines, Ill. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


WHAT... 
NO UNIVERSAL 
DRILL 
BUSHINGS? 


1 tod 


at Frank 


205 


You'll get fast delivery—often within 24 hours— 

on all standard sizes and lengths of drill bushings when 
you order from Universal's big stocks in any of three warehouses 
th, Michigan; Kenosha, Wisconsin; 

and Newark, New Jersey. Even those orders for specially-made, 
non-standard sizes are filled quickly, thanks to Universal's 7” 
large-volume production facilities. Machined from highest quality hi 
steel, Universal bushings have super-finished bores which 
lengthen tool life and reduce bushing wear. Wherever there are 
holes to drill using jigs or fixtures, you'll find that it pays 

to specify precision-made Universal drill bushings. 


FREE UNIVERSAL SELECTOR. 
Gives all engineering data for 
selection of all types and sizes of 
drill bushings up to 1°4" drill size. 
Send request on your company 
letterhead to receive one of these 
helpful Universal Selectors. 


UNIVERSAL ENGINEERING CO., 


FRANKENMUTH 2, MICHIGAN 
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GAGES, VERNIER, Height, Depth, Gear 
Tooth 

Brown & Sharpe Mfg. a Providence, R. I. 

DoAll Co., Des Plaines, |! 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, 

Starrett Co., L. a Athol, Mass. 


GASKETS 
Garlock Packing Co., Palmyra, N. Y. 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, 1000 University Ave., Roches- 


ter 3, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 

Cian Gear & Mch. Works, 1217-35 Spring 
arden St., Philadelphia, Pa. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Gleason Works, 1000 University Ave., Roches- 


ter 3, 
Modern Sie ial Engrg. Co., 14230 Birwood, 
Detroit 4, Mich 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. ’ 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHECKING EQUIPMENT 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Fellows Gear Shaper Co., Springfield, Vt. 

000 University Ave., Roches- 
ter 3, 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt Go. Inc., 42 Exchange Place, 
Jersey City 2 J. 

Russell, Holbrook x Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N. Y. 

Scherr, George ee Inc., 200 Lafayette St., 
New York 12, N. 


GEAR CUTTING MACHINES Bevel and 
Spiral 

Gleason bata 1000 University Ave., Roches- 
ter 


Hanson- Whitney Ca. 169 Bartholomew Ave., 
Hartford 


Orban, Kurt 42 Exchange Place, Jer- 
Scherr, George Co. Ine, 200 Lafayette St., 


Seewald inc., 


is Woodbridge Ave., New 
Brunswick, N. J. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
Saer-Cotnen Co., 1300 Rock St., Rockford, 


Cone Drive 7171 E. McNichols Rd., 
Detroit 12 
Gleason Works, ‘TO00 University Ave., Roches- 


New Jerse = & Mfg. Co., 1470 Chestnut 


Ave., Hillside, N. J. 

Orban, gh Co., ine., 42 Exchange Place, Jer- 
sey Cit 2 Ni J. 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison “Ave., New York 17, N. 

Scherr, George Cy a 200 Lafayette St., 
New York 12, 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 


American wy Corp., 1232 Penn Ave., Pitts- 
rgh 
Barber-Colman” Co., 1300 Rock St., Rockford 


Cosg 405 Lexington Ave., New York 


Gear Shaper Co., ingfield, 
Hamilton Tool Co., 834 st 


hio 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich 

= an ‘Co., Inc., 42 Exchange Place, Jer- 


2, & Henderson, 292 Mad- 
ison “Ave., New York N. 


GEAR HONERS 


National om & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich. 


| 

\ SX 

| 


ROCKWELL-BUILT 


...improve production 


There are three basic reasons why Delta 
Drill Presses improve production and cut 
costs: They’re VERSATILE—do the work 
of many expensive, single-purpose ma- 
chines. They’re FLEXIBLE—<can be used 
singly or in combination—readily adapted 
to automated operations. They’re PORT- 
ABLE—easily moved to the work to re- 
duce materials handling, eliminate 
bottlenecks. 


BETTER ENGINEERING — Delta—power 
tool pioneer—gives you quality tools built to 
turn out quality work. They’re precision en- 
gineered for greater accuracy—hold extremely 
close tolerances, reduce costly rejects—even 
inexperienced operators turn out fine work. 


Send coupon for ali the facts! 


another product by 


ROCKWELL 


For more information fill in page number on Inquiry Card, on page 255 


and cut costs 


RUGGED CONSTRUCTION —You get 
years of high standard performance under hard, 
continuous operation with every Delta Drill 
Press. They’re built to last—and built to give 
you lower maintenance costs. 


OVER 160 MODELS—Delta Drill Presses 
are available with: Standard or Production 
Table, Key Chuck or Morse Taper Spindle, 
High or Slow Speed, Standard or Power Feed 
—and in Floor, Bench or Multiple Spindle 
Set-Ups. 


CHOOSE FROM THE WORLD’S MOS' 
COMPLETE DRILL PRESS LINE—Get 
all the facts—compare—then make up your 
own mind! Your Delta Dealer is listed under 
“TOOLS” in the Yellow Pages. 


Delta Power Too! Division 
Rockwell Manufacturing Co. 
614) N, Lexington Ave., Pittsburgh 8, Pa. 


[_| Please send Delta Industrial Catalog on the complete Delta Drill 
Press line. 


[_] Please send name of my nearest Delta Dealer. 
Name 
y 


Title 


Pp 


Address 
City 


County State 
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GEAR LAPPERS GEAR SHAPERS 
Fellows Gear Shaper Co., Springfield, Vt. Fellows Gear Shaper Co., senna, Vt. Greaves Machine Tool Co., 2011 Eastern Ave., 
Gleason Works, 1000 University Ave., Roches- Michigan Tool Co., 7171 €. McNichols Rd., Cincinnati, Ohio 
ter 3, , 2 Detroit 12, Mich. Illinois Gear & Mch. Co., 2108 No. Natchez 
Michigan Tool Co., 7171 E. MecNichols Rd., Ave., Chicago 35, Ill. 
jationa roac ch. Co., t. Jean, hiladeiphia oar Works, Erie ve. an 
Detroit 2, Mich. GEAR SHAVERS Philadelphia, Pa. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- Fellows Gear Shaper Go ores Vt. Ryerson, Jos. * & Son. Inc., 16th and Rock- 
sey City 2, N. J. Michigan Tool Co., 71 E. McNichols Rd., well St., Chicago 8, 
Mich. Mech. C 5600 St. Jeon Gear Mch. “3901 Hamilton Ave., 
ationa roac ch. Co., . leveland 14, Ohio 
GEAR MOTORS—See Speed Reducers Ave., Detroit 2, Mich. a : 
GEAR RACKS GEARS, AND GEAR BLANKS, Non- GEARS, Cut 
CogeSpoctatien, Inc., 2635 W. Medill Ave., metallic Automotive Gear Works, Inc., South 8th & 
iinais Gear & Mch. Co., 2108 No. Natchez Boston Gear Works, 14 Hayward St., Quincy oe Geer "ech Works, 1217-35 Spring 
Chicago 35, Ill. 71, Mass. : Sorden St., Philadelphia, Pa. 
Russell, Holbrook & Henderson, Inc., 292 Mad- Cincinnati Gear Co., Wooster Pike and Marie- Birdsboro Steel Foundry & Machine Co., Birds- 
ison Ave., New York 17, N. Y. mont Ave Cincinnati, Ohio boro, 
Stahl Gear & Mch. Co., The, 3901 Hamilton — Gear Corp., Box 934, Syracuse, Boston a. Works, 14 Hayward St., Quincy 
Ave., Cleveland 4, Ohio 


, Mass. 
Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 
Cone Drive Gear Div., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
eget Gear Corp., Box 934, Syracuse, 
Y 


Fairfield Mfg. Co., 2309 S. Earl Ave., Lafay- 
ette, Ind. 

Gear Specialties Inc., 2635 W. Medill Ave., 
Chicago 47, Ill. 

Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 

Horsburgh & Scott Co., 5114 Hamilton, Cleve- 


land, Ohio 
4 Gear & Mch. Co., 2100 No. Natchez 
, Chicago 35, 
James, D. O., Gear Mfg. Co., 1140 W. Monroe 
Chicago 7, Ill. 


Neticnel Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

New Jersey Gear Mfg. Co., 1470 Chestnut 
e., Hillside, N. J. 

Perkins Machine & Gear Co., W. Springfield, 


Mass. 

Philadelphia Gear Works, Erie Ave. and G St., 
Philadelphia, Pa. 

Stahi Gear & Mch Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, | 


GENERATORS, Electric 


Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Reliance Electric & Engrg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, Ohio 


GRADUATING MACHINES 


Gorton, Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 


‘famco AIR PRESSES— 
as important as 
our right hand!”’ 


GRINDERS, Bench, Floor and Snag 

E. C. STEINBACH, vice president of ¢ . 3 Delta Power Tool Div., 400 Lexington Ave., 
Peirce Dictation Systems Pittsburgh, Pa. 

Jones & Lamson Mch. Co., es Vt. 

Mummert-Dixon Co., Hanove 


GREASES—See Lubricating Oils and 
Greases 


National A Co.” 170 {31st St., Cl 
“The versatility,”’ continues Mr. Steinbach, ‘‘of our Famco and 8, Ohio” 
AIR PRESSES really pays us big dividends in speedy, efficient South Bend Lathe Works, Sat een oe Rw: 
sts.” Rd., Ci ti, Ohi 
production and lower Thor Co prudential Plaza, Chi- 
In fact, management at Peirce Dictation Systems—manufacturer 
of precision dictating systems for industry—has found that their a” CO 
two AIR PRESSES perform operations they never thought possible. 
And, whether they are riveting, stamping or pressing the pressure GRINDERS, Carbide Tool 
is always smooth and full. Arter Grinding Mch. Co., 15 Sagamore Rd., 
Find out today how your production line can benefit with Famco Tool 400 N. 
AIR PRESSES. With more than 40 models to select from—either Ti 
single or double acting—you’ll find a dependable Famco AIR be kman Bivd., Detroit 
PRESS that will give you plenty of versatility, can lower your Ca, Bond 
manufacturing costs and speed production. Write for FREE catalog. ter 6, Mass 


Le Maire Tool & Mfg. Co., Dearborn, Mich. 
Metallurgical Products Dept. of General Elec- 
tric Co., Box a7 Roosevelt Park Annex, 


Norton Co., 1 a Bond St., Worcester 6, 


famco machine compa Oliver instrument Co,, 1410 Maumee St 


drian, Mich. 
3134. SHERIDAN ROAD « KENOSHA 9, WISCONSIN 
AIR PRESSES ARBOR PRESSES BAND SAWS DRILL PRESSES FOOT Standard Electrical Too! Co., 2488-90 River 
PRESSES +» POWER PRESSES +» SQUARING SHEARS + MILLING MACHINES Wesson Co 35, 120 Woodward Heights Bivd., 
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Production Equipment Produces 


MORE with PE ECO 


Parts 


Feeders play an ever 
increasing important 
roll in the industrial 
drama ‘‘to produce 
more for less.’’ 
PEECO’s leadership in 
the field of vibratory 
feeders and their help- 
fulness to industry in developed 
techniques that save time and 
money, are unchallenged. 

Just as in the case of produc- 
tion lines, the placing of one or 
more PEECO developed feeders 
on production equipment 
effects great savings through 
the elimination of operators 
and/or operator time. In this 
field now being served by PEECO 
is the BODINE CORPORATION, 
the established name for high 
volume automatic production 
and assembly, of Bridgeport, 
Connecticut. 


If you want to produce more, send for 


the PEECO representative in your area. NOW included on production 


This standard Bodine Model 4120, dial 


type, automatic tapping and screw 


THE WORLD'S LARGEST 


inserting machine, automatically hopper 
EXCLUSIVE MANUFACTURER feeds, transfers and drives two screws at 
OF VIBRATORY PARTS FEEDERS a time and automatically captivates them. 


This machine normally operates to pro- 
duce 2750 pieces per 50 minute hour. 


CO PERRY EQUIPMENT & ENGINEERING CO. 
ERIE, PA.*** DIVISION OF AUTOMATION DEVICES, INC. 


For more information fill in page number on Inquiry Card, on page 255 
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If you assemble products with 2 or 


Thor Multiple 


nut setters and screwdrivers can 


20 fasteners 


| 


| 


Save you money( $ \ and 


THOR POWER TOOL COMPANY 
PRUDENTIAL PLAZA + CHICAGO 1, ILLINOIS 


Send me, without charge, Thor’s 24 page auto- 
mation manual on multiple 
nut setting and screwdriving. 
I understand this manual an- 
swers all the questions about 
multiple operation in large or 
small assembly set-ups. 


Atlanta * Birmingham” Boston 
* Buffalo * Chicago * Cincin- 


Detroit * Houston” Indianapolis 
* Kansas City, Mo.” Los Angeles 
* Muwaukee Newark Long 
Island City, N.Y. ° Philadelphia 
* Pittsburgh ° Richmond * St. 
Louis * San Francisco * Seattle 


* Toronto, Canada * Export 
Division, New York City 
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= give you better quality. Write | 
today for Thor’s Multiple story — 
| This Thor Multiple is setting 4 bolts at one time 
TOOLS, 
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GRINDERS, Die and Mold 
Norton Co., 1 New Bond St., 


Mass. 
Standard Electrical Tool Co., 2488-90 River 
d., Cincinnati, Ohio 


Worcester 6, 


GRINDERS, Drill Point 
Co., 20108 N. Pitcher, Kalamazoo, 
ic 


Consolidated poe. We Div., 565 Blossom Rd., 
Rochester 10, 

Deita Power ol biv, 400 N. Lexington Ave., 
Pittsburgh 8, 

Oliver inalvamant Co., 1410 E. Maumee St., 
Adrian, Mich. 

Cnet Kurt Co., Inc., 42 Exchange Place, Jer- 


y City 2, N. 
Standard Electrical’ Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


GRINDERS, Face Mill 
Kearney & Trecker Corp., Milwaukee 14, Wis. 
Mattison Machine Works, 545 Blackhawk Park 
Ave., Rockford, 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


GRINDERS, Knife and Shear 


Hill Acme Co., 1201 W. 65th St., 
, Ohio 

Mattison Machine Works, Rockford, Ill. 

Mummert-Dixon Co., Hanover, Pa. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


Cleveland 


GRINDERS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 
Ingersoll- Rand Co., 11 Broadway, New York 
‘i 2488-90 River, 
Prudential Plaza, Chi- 


Stoxdard Electrical Tool Co., 
Cincinnati 4, Ohio 

Thor Power Tool Co., 
cago Ill. 


GRINDERS, Portable Pneumatic 
oy Pneumatic Tool Co., New York 17, 


Ingersoll- Band Co., 11 Broadway, New York 
4, 

Madison- Kipp Corp., Madison, Wis 

Thor Power Tool Co., Prudential “Plaza, Chi- 
cago |], Ill. 


GRINDERS, Tap 
con. 1200 Oakman Bivd., Detroit 


, Mic 
160 Clinton St., 


Jones & Lamson Mch. 
Springfield, Vt. 
Rockford Die & Tool Wks., Inc., Rockford, Ill 


GRINDERS, Tool and Cutter 
Atlas Press Co., 20108 N. Pitcher, Kalamazoo, 
Mich 


ich. 

Barber-Colman Co., Rock and Montague, Rock- 
for 

Brown & Sharpe Mfg. Co., Providence, R. 

Cincinnati Milling and Grinding Mchs., Cin- 
cinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New York 

te 

Deita Power Tool Div., 
Pittsburgh, Pa. 

Elox Corp. of Mich., Royal Oak 3, Mich. 

Fellows Gear Shoper Co., 78 River St., Spring- 
field, Vt. 

Gallmeyer & Livingston Co., 336 Straight Ave., 
S. W., Grand Rapids 4, Mich. 

Gleason Works, 1000 University Ave., 
ter 3, N. Y. 

Gorton, Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 

Homestrand, Larchmont, N. Y. 

Landis Tool Co., ‘Waynesboro, Pa. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, — 

Mummert-Dixon Co., Hanover 

National Acme Co., 170 E. iaist St., Cleve- 
land 8, Ohio 

Norton €o., 1 New Bond St., 
Mass. 

Oliver instrument Co., 
Adrian, Mich. 
Orban, Kurt 

sey City 2, 
South Bend Bey Wks., South Bend 22, Ind 
Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 


400 Lexington Ave., 


Roches- 


Worcester 6, 
1410 E. Maumee St., 
, 42 Exchange Place, Jer- 


GRINDERS, Toolpost 
Cosa Corp., 405 Lexington Ave., New York 


— Bend Lathe Westie, Inc., 425 E. Madison 
+ South Bend, Ind. 

standorg Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio 


GRINDING GAGES—See Gages, Grind- 
ing 


GRINDING MACHINES, Abrasive Belt 

Delta Power bg BW. 400 N. Lexington Ave., 
Pittsburgh 8, 

Hartford Co., 287 Home- 
stead Ave., Hartford, Conn 

= — Co., 1201 W. 65th St., Cleveland 
io 

Mattison Mch. Works, Rockford, Ill. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago | 

Walls RAL Cor., 333 Nassau Ave., Brook- 
lyn 22, N. Y¥ 


GRINDING MACHINES, Broach 


Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich 

ae & Livingston Co., "336 Straight, 

, Grand Rapids 2, Mich 

Mch,. Tool Co., 34 Tower St., Hud- 
son, Mass. 

National Broach - Mch. Co., 5600 St. Jean, 
Detroit 13, Mich 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, 

Grinder, 1534 W. Main, Springfield, 


GRINDING MACHINES, 


Landis Tool Co., Waynesboro, 
— Co., 1 New Bond ‘ste 


Pa ny Kurt Co., Inc., 42 Exchange Place, Jer- 
sey 

Van Norman Mch. Ca. 3640 Main St., Spring- 
field 7, Mass. 


Worcester 6, 


GRINDING MACHINES, Centerless 

Bryant Chucking Grinder Co., Clinton St., 
Springfield, Vt. 

Cincinnati Milling 2 and Grinding Mchs., Inc., 


Cincinnati 9 

Cosa Corp., 405 Lesdngion Ave., New York 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Landis Tool Co., Waynesbo 

Triplex Machine’ Tool a. 5" West St., New 
York 6, N. 

Van Norman Mch. Co., Springfield, Mass. 


GRINDING MACHINES, Crankshaft 


Landis Tool Co., Waynesboro, Pa 
Norton Co., New Bond St., 


Mass. 
Orban, Kurt Cor. fe Inc., 42 Exchange Place, Jer- 
se 


ity 
Van Norman Mch. Co., Springfield, Mass. 


‘Worcester 6, 


GRINDING MACHINES, Cylindrical 
Aaron Machinery Co., Inc., 45 Crosby St., New 


Yor 
Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati -—.. and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Com corm, 405 Lexington Ave., New York 

Frauenthal Div., Muskegon, Mich 

Gallmeyer & Livingston Co., 336 Straight, S 
W., Grand nant is 2, Mich 

Waynesboro Pa 

Co., 1’ New Bond St., 6, 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical ‘Co., 2500 "River Rd., 
Cincinnati 4, Ohi 

= Norman Co., 2640 Main St., Springfield 7, 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg. Co., Providence, R. |! 

Delta Power = iv., 
Pittsburgh 8, 

Gardner Co., Beloit, Wis. 

Mattison Machine Works, Rockford, tH. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 


MACHINERY, 


400 Lexington Ave., 


Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Geer 
Cong core, 405 Lexington Ave., New York 


ing Mch. Co., 3901 Christopher 
St., Detroit 11, Mich. 
= Works {000 University Ave., Roches- 
er 
Lees-Bradner cleveland, Ohio 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 
‘& Henderson, Inc., 292 Madi- 
iew York 17, N. Y. 
Sheffield. og Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 


Aan ey. Co., Inc., 45 Crosby St., New 

or 

Arter Grinding B nang Co., 15 Sagamore Rd., 
Worcester 5, M 

Bryant Chuck ing. “Grinder Co., Clinton St., 
Springfield, V 

405 Lexington Ave., 


Frauenthal Div., Muskegon, Mic 

Gallmeyer & Livingston Co., aie Straight, S.W., 
Grand Rapids Mich. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey ‘Cit y 2, N: 

"electrical Tool Co., 2488-90 River 
d., Cincinnati, Ohio 

Van Norman Mch. Co., Springfield, Mass. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


New York 


GRINDING MACHINES, Jig 

Fosdick Mch. 1638 Blue Rock St., 
Cincinnati 23, 

Gallmeyer & Uvingston Co., 336 Straight, S.W., 
Grand Rapids 

Moore Special Tool Co., Pls: .. 740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 
Baker Brothers, Inc., 1000 Post St., Toledo 


10, io 

Cincinnati Milli Grinding Mchs., Inc., 
Cincinnati 9, 

Cosa cere 405 Lexington Ave., New York 

ExCellO Corp., 1200 Oakman Bivd., Detroit 


Jones & Fea Mch. Co., Springfield, Vt. 
—— on Co., Inc., 42 Exchange Place, Jer 


y 2, Ni J. 
Shef Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Surface 
Reciprocating 

Aaron Machinery Co., Inc., 45 Crosby St., New 
or 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milli ane Grinding Mchs., Inc., 
Cincinnati 9 

Delta Power test Div. 
Pa 

DoAll Des Plaines, 

Elox Corp. of Mich., Eh Oak 3, Mic 

Foote-Burt Co., 13 t. Clair 
land 8, Ohio’ 

Gollmeyer & Livingston Go, 336 Straight Ave., 

Grand Mich. 
Gardner Machine Co., Beloit 


400 Lexington Ave., 


Hill Acme Co., 1201° W. Cleveland 

Mattison Machine Works, “Mm. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 

Van Norman Mch. Co., Springfield, Mass. 


GRINDING MACHINES, Surface Rotary 
Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. (Rotary) 


(Continued on page 336) 
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ft. Ibs. 


3. Assembling 
425 ft. Ibs. 


1-R Torsion-Bar Im 
top quality control on these 3 operations: 
1. Assembling differential main bearing 
cops at 450 ft, Ibs. both before and 
after machining os sh 
2. Preloading differential drive pinion 
beoring with Impactools set af 375 


pactools now assure 


own above. 


wheels to wheel hubs at 


8-524 


TORQUE 


TORQUE CONTROL IMPACTOOLS 


consistently run nuts to prescribed torques 


Quality control has risen to a new high 
for this large manufacturer of farm 
equipment since I-R Torsion-Bar Torque 
Control Impactools were installed. 


These Impactools are the only power 
wrenches that deliver full power and 
speed until the preset torque is reached, 
and then instantly and automatically 
shut off. 


Now, with Torque Control Impactools, 
the company consistently runs nuts to 
prescribed torques, saves time, improves 
quality and eliminates hand torque 
checking operations. 

Write for Bulletin 5170 for proof of how 
these amazing Impactools can improve 
quality and cut costs on your own 
applications. 


Ingersoll-Rand 
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11 Broadway, New York 4, N.Y, 


CONTROL 


Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Gardner Machine Co., Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

National Acme Co., 170 E. 13Ist St., Cleve- 
land 8, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 

Von Norman Mch. Co., Springfield, Mass. 

Walker, O. S., Co., Inc., Worcester, Mass. 


GRINDING MACHINES, Thread 
Ong Corp., 405 Lexington Ave., New York 


Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 

Jones & Lamson Mch Co., Springfield, Vt. 

Landis Machine Co. (Centerless), Waynesboro, 


Pa. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
} Cincinnati Milling and Grinding Mchs., Inc., 
i Cincinnati 9, Ohio 
j Core Corp., 405 Lexington Ave., New York 
N. Y 


Frauenthal Div., Muskegon, Mich. 
Galimeyer & Livingston Co., 336 Straight, $.W., 
Grand Rapids 2, Mich. 
| Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. 
Jones & Lamson Mch. Co., Springfield, Vt. 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., 1 New Bond St., Worcester 6, 
Mass 


Oliver Instrument Co., 1410 E. Maumee St., 
Adron, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, 

Parker-Maiestic, Inc., 147 Joseph Campau, Ce 
troit, Mich. 

Springfield Mch. Tool Co., 613 W. Southern 

Ave., Springfield, Ohio 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 


DcAll Co., Des Plaines, Hil. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Metal Carbides Corp., Youngstown, Ohio 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Conn. 

Norton Co., 1 New Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 


Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 
Cincinnati Milli and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 
a a Milling Products Div., Cincinnati 
io 


Delta Power Tool Div., 400 N. Lexington 
Ave., Pittsburgh 8, Pa. 
Co., 254 N. Laurel Ave., Des Plaines, 


Gardner Machine Co., Beloit, Wis. 

Macklin Co., Jackson, Michigan 

Metal Carbides Corp., Youngstown, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Simonds Abrasive Co., Tacony and Fraley St., 
Bridgesburg, Philadelphia, Pa. 


GROOVING TOOLS, Internal 


Scully-Jones & Co., 1906 So. Rockwell St., 
Chicago 8, Ill. 

Waldes Kohinoor, Inc., 47-16 Austel Place, 
Long Island RA 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


HAMMERS, Drop—See Forging 
Hammers 


For more information fill in page number on Inquiry Card, on page 255 
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HAMMERS, Portable Electric 
Co., 11 Broadway, New York 
4 


Thor Power Tool Co., Prudential Plaza, Chi- 
cago |, Ill 


HAMMERS, Portable Pneumatic 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New Yor 

Ingersoll- Rand Co., 11 Broadway, New York 
4, N. Y. 


Thor Power a Co. 


, Prudential Plaza, Chi- 
cago | 


HAMMERS, Power 

Chambersburg Engrg. Co., Chambersburg, Pa 

Edlund Mchry. Co. Div., Cortland, N. Y. 

5504 Walworth Ave., Cleveland 
a io 


HARDENING FURNACES 
General Electric Co., Schenectady, N 


Holcroft & Co., 6545 Epworth Siva. Detroit 
10, Mich. 


HARDNESS TESTERS 

Shore Instrument & Mfg. he; 90-35C Van 
Wyck Exp., Jamaica 35, 

Wilson Mecbanical Inc., 230-D 
Park Ave., New York, N. Y. 


HEAT-TREATING EQUIPMENT—See An- 
nealing Furnaces, Flame Hardening 
Machines, Induction-heating Equip- 
ment 


HOBS 


—— om Co., Rock and Montague, Rock- 

ord | 

Hanson-Whitney Co., 169 Bartholomew Ave. 
Hartford 3, Conn. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, ich. 

—— Twist Drill & Tool Co., Rochester, 

Russell, Holbrook & Henderson, 292 Madi- 
son Ave., New York 17, N. 

Star Cutter Co., 
ington, Mich. 


34500 ‘Gand River, Farm- 


HOISTS, Air 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
ew York, 


— Rand Co., 11 Broadway, New York 
We 


Thor Power Tool Co., 


Prudential Plaza, Chi- 
cago | 


HOISTS, Electric 
Ingersoll-Rand Co., 11 Broadway, New York 
4, N. Y. 


HONING MACHINES 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic Hone Corp., 8100 Schoolcraft, 
Detroit 4, Mich. 

Moline Tool Co., 102-20th St., Moline, Ill. 

Van Norman Mch. Co., 3640 Main St., Spring- 
field 7, Mass. 


HONING STONES 
Semmes Drill Co., 814 Chestnut St., Rockford, 


Norton Co., 1 New Bond St., 


Worcester 6, 
Mass. 


HOSE 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, 

Schrader’s Son, A. 
Brooklyn 38, Y. 


HYDRAULIC MACHINERY 
Tools and equipment 


Baldwin-Lima- ane Corp., Eddystone Div., 


Philadelphia 42, 


— Drill Co., ‘aia Chestnut St., Rockford, 


Bethlehem Steel Corp., Bethlehem, Pa. 
Steel Fdry. & 
a. 


(Continued on page 340) 


470 Vanderbilt Ave., 


Mch. Co., Birdsboro, 


put the 
j 
in fastening 
... and improve 
quality, too... 


ASSEMBLY 
running nuts— 
and 
driving screws! 
} 
@ first in experience 
@ first in quality 
@ first in service 
Any bolt size... any number 
{ of spindles...maintains de- 
sired torque manual or com- 
pletely automatic operation. 
Write for an Ingersoll-Rand 
AlRengineer to survey your 
needs. 
a Automatic assembly machine feeds and drives 


four self tapping screws in three seconds. 


Ing ersoll-Ran 


8-522 


} 11 Broadway, New York 4, N.Y. 
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Is Stock Removal Process. For 
Interrupted and Blind-End Bores 


To secure low-cost, final stock removal, that generates accuracy and 
functional surface characteristics in a variety of bore conditions, a 
leading manufacturer of power steering assemblies uses Microhoning. 
Here are details concerning types of bores and stock removal results 
obtained by using Micromatic “Know How”— 


STEERING GEAR HOUSING—Microhoning con- 
sistently corrects cumulative inaccuracies of preceding 
operations—reduces scrap—permits faster boring— 
cuts boring tool sharpenings—lowers down-time and 
tool costs. 


Material: Soft Malleable Stock Removal: .002” 
Iron Finish: 50 Microinches RMS 
Bore: 3.125"D x 6.93”"L Microhoning Cycle: 18 sec. 
(Ported bore with 4” Preceding Operation: 
relief at blind end) Boring 


PISTON RACK—Microhoning answers the need for 
a final stock removal process that generates a con- 
trolled surface finish in the bore of this leaded steel 
part. Microhoned surface (cross hatch) prevents oil 
leakage and holds to a minimum the wear of seal that 
operates in the bore. 
Material: Leaded Steel 
(Rockwell 62 “C”) 
Bore: .875"D x 3”L 
Stock Removal: .005” 


Finish: 20 Microinches RMS 
Microhoning Cycle: 20 sec. 
Preceding Operation: 

Boring and H.T. 


VALVE HOUSING—Microhoning consistently holds 
size and geometric accuracy—meets stringent surface 
requirements—assures alignment of four lands in 
bore. Thus, there is no leakage of oil around control 
valve which is selectively fitted to its housing. 
Material: Cast Iron 
Bore: .770"D x 2.18”L 
(Interrupted ) 
Stock Removal: .0025” 
Tolerances: Size .0005” 


Roundness .0001” 
Straightness .0001” 
Finish: 10 Microinches RMS 
Microhoning Cycle: 12 sec. 
Preceding Operation: Boring 


The principles and application of Microhoning are explained in a 30-minute, 


16mm, sound movie, “Progress in Precision” . available at your request. 


() Please send me 
showing on 


“Progress in Precision” in time for 
(] Please have a Micromatic ¢ Field Engineer call. 


() Please send Microhoning literature and case histories. 


NAME____ 


TITLE 


CITY. ZONE______STATE 


MICROMATIC HONE 


8100 SCHOOLCRAFT AVENUE - 


CORP. 


DETROIT 38, MICHIGAN 
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Bliss, ety Co., 1375 Raff Ra., S. W., Can- 
ton 

Engrg. Co., Chambersburg, Pa. 

Broach & P.O. Box 37, 

arper Sta troit 

Cross Co., 3250 Bellevue Detroit 7, Mich. 

are con. Co., 1160 Dublin St., Columbus 
6 


Elmes Eno. Div., American Steel Foundries, 
1150 Tennessee Ave., oe 29, Ohio 


Erie Foundry Co., Erie, 

Hannifin Corp., ‘bo Rd., Des Plaines, 

Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Engrg. Corp., Kenmore Station, Buf- 


Michigan ‘Drill Head Co., Detroit 34, Mich. 


Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 
Motch & Merryweather Machinery Co., Penton 


Bidg., Cleveland, Ohio 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 


is. 
Rockford Mch. Tool Co., 2500 Kishwaukee St., 


ich. 
Sundatrand "Mch. Tool Co., 2531 11th St., Rock- 
or 
Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, iil. 
Vickers Incorporated, Div. of Sperry Rand 
Corp., 1402 Oakman Mich. 
Watson-Stillman Co., Roselle, N. J. 
Wilson, K. R., Inc., 211 Mill ‘ste ” Arcade, N. Y. 


—— POWER UNITS OR TOOL 
HEA 


Barnes 814 Chestnut, Rockford 3, III 
‘& John Co., 201 S. Watertord 
Rockford, ui. 
Div., Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
1200" “Oakman Blvd., Detroit 


h. 
Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 
i. 


Hartford Special ogg Co., 287 Home- 
stead Ave., Hartford 12, Con 

Hydraulic Press =. Co., Mount Gilead, Ohio 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Michigan Drill Head Co., Detroit 34, Mich. 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Wis. 
Vickers incespareted, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING EQUIPMENT 


Austin Industrial Corp., White Plains, 

Brown & Sharpe Co. Providence, 

Eisler Engrg. Co., Inc., 750 South {3th "5, 
lewark ° 

Ettco Tool Co., inc., 594 Johnson Ave., Brook- 
lyn 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kearney & & Trecker Corp. 6784 W. National, 
Milwaukee 14, 

Morris, Robert E. Hartford, Conn. 

Toole, Inc., 137 Varick St., New 
or’ 

Robbins, Omer E. Co., 24800 Plymouth Rd., 
Detroit 39, Mich. 

Mch. Tool Co., 2531 11th St., Rock- 
‘or 

ves 3640 Main St., Spring- 
ie 

Wadell Equip. Co., 

Western Machine Works, Holland, Mich. 


INDICATOR BASES, Magnetic 
Brown & M 235 Promenade St., 
Ay R. 
Co. ‘Plaines 
Corp., 289 wells Greenfield, Mass. 
Starrett, L. .. Co., Athol, Mass. 


INDICATOR LIGHTS—See Lights, 
Indicator 


INDICATORS, Dial 

Ames, B. C., Waltham 54 

Brown & Shar Mfg. Co., a R. 1. 

a Co., N. Laurel Ave., Des Plaines, 

Federal Products Corp., P. O. Box 1027, Provi- 
dence, R. |. 


Lufkin Rule Co., Saginaw, M 
National Automatic Tool 5. 7th-N. Sts., 
Richmo 


Ind. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey Ci 
Starrett, L. S. Co., Athol, Mass 


H-! 
ef, 
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INDICATORS, Speed 


Brown & Sharpe Mfg. Co., Providence, R. |. 

General Electric Co., Schenectady, 

Orban, Kurt Co., Inc., 42 Exchange Place. Jer- 
sey City 2, J 

Reliance Elec 


& Engrg. Co., 1200 
R Cieveland 10, Ohio 
Sterrert, The L. S., Cos Athol, Mass. 


INSICATORS, Test 


Brown & Snarpe Mtg Ce. Providence, R. |}. 
Fegera: Products Corp., 


“0. Box 1027, Provi- 
cence, R 


National Automatic Tool Co., $. 7th & N Sts., 
Richmond, | 

Orban, Inc., 
sey Cit 

Starrett, Co., Athol, Mass. 


42 Exchange Place, Jer- 


INDUCTION HEATING EQUIPMENT 
Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
General Electric Co., Schenectady, N. 
Lepel Hig h Frequency Laboratories, Inc., Wood- 
¥. 


side 
3800 Harvard Ave., 


Ohio P Co., 
Cleveland, Ohio 

Orban, Kurt Aart Inc., 42 Exchange Place, Jer- 
sey City 2 » bs 


INSPECTION EQUIPMENT, Ultrasonic 
Curtiss-Wright Corp., Caldwell, N. J. 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Logansport Mch. Co., Inc., Logansport, ind. 
Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 


is. 
Watson-Stillman Co., Roselle, N. J. 


JACKS, Planer—See Set-up Equipment 
JIG BORERS 


i Machinery Co., Inc., 45 Crosby St., New 

or 

American ‘Sip Corp.. 100 E. 42nd St., New 
York 17, N. 

Cleereman Machine Tool Co., Green Bay, Wis. 

Cong Corp., 405 Lexington Ave., New York 


1 

Fosdick Mch. bol Co., 1638 Blue Reck, Cin- 
cinnati 23, 

N. 

M. B. |. Export & Import, Ltd, “73 Grand Con- 
New York 51, 

Moore Special Tool Co., oth ‘724 Union Ave., 
Bridgeport, Conn. 

Orban, Kurt Co., inc., 42 Exchange Place, Jer- 
sey ‘City > N. J. 

Scherr, George Cos 200 Lafayette St., 
New York 12, 


JIGS AND FIXTURES 
nm | Cyril Ce., Aurera & Solon Road, Solon, 


Cohenbus Die Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 

Hartford Special Mehey. Co., 287 Homestead 
Ave., Hartford, Con 

In ersoll Milling ‘Mech. ee. 2442 Douglas St., 
ockfor 

Metal Carbides Corp., 12, Ohio 

Modern Industrial Engrg 14230 Birwood 
Ave., Detroit 28, Mich 

Portege, Mch. Co., 1025 Sweitzer Ave., Akron 

io 


Robbins, Omer 4 Co., 24800 Plymouth Rd., 
Detroit 39, Mic’ 


— Cerp., Springfield St., Dayton 1, 

KEYSEATERS 

Baker Bros., Inc., Station F, P. O. Box 101, 
Tolede 

Bliss, E. W. Canton, Ohio 


Cosa Corp., 405 Lexington Ave., New York 
pevit Keyseater Co., 405 Exchange St., Roches- 
Heller Tool Co., Heller Dr., Newcomerstown, 
mitts Merrill, 1809 S. Water St., 


Saginaw, 


KNURLING TOOLS 


ot Bros. Tool Co. 5213 W. Armstrong 
hicago 30, Ili nois 
Pratt & Whitney Ce, Inc., West Hartford, 


Con 

a Rolled Thread Die Co., P. O. Box 350 
Worcester 

Williams, J. H & Co., 400 Vulcan St., Buffalo 


. 


LAPPING MACHINES 


Cincinnati Milli Grinding Mches., inc., 
4701 Marburg , Cincinnati 9, Ohio 


on page 342) 


Production of Interrupted, Blind-End Bores 


Shown are two Microhoning ma- 
chines that are used in the plant of a 
leading manufacturer of automotive 
power steering assemblies. Machines 
are equipped with automatic stone 
feed and stonewear compensating 
mechanisms, and automatic sizing 
controls. A two-position rotary fix- 
ture is interlocked with machine 
controls for fully automatic index 
cycle. The following applications tell 
more of the “how” 


STEERING GEAR HOUSING—In Microhon- 
ing the ported, blind-end bore of steering gear 
housing a nine-stone tool is used. At least six of 
a : nine stones are in contact with bore surface 
y when tool passes over irregularly shaped port. 
Removing .002” of stock from 3.125”D x 6.93”"L 
bore in 18 seconds, Microhoning generates final 
accuracies and a controlled finish of 50 micro- 

inches as specified. 


PISTON RACK—In 20 seconds, Microhoning removes .005” of stock from .875”D x 
3”L open end leaded steel bore of piston rack. Self-sharpening abrasives assure a con- 
sistent generation of specified surface finish of 20 microinches. 


VALVE HOUSING—Microhoning tool used 
for final stock removal in bore of valve housing 
has one bank of stones and two banks of plastic 
guides—three stones or guides in each bank. 
Guides act as tool pilots and stabilizers in inter- 
rupted bore—prevent overcutting at edges of 
lands—assure straight bore by keeping tool 
aligned. Self-dressing abrasives consistently gen- 
erate geometric accuracy of .0001” 
finish of 10 microinches. 


and surface 


Microhoning economically removes stock—corrects cumulative inaccuracies of pre- 
ceding operations—reduces scrap—permits faster boring—lowers machine tool down- 
time and maintenance to cut costs and speed production. 


Send Coupon for Complete Information 


learn how Microhoning will give efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 
(] Please have a Micromatic Field Engineer call. 

() Please send Micromatic literature and case histories. 


NAME 


TITLE__ 
COMPANY 


STREET_ 


MICROMATIC HONE 


CORP. 


For more information fill in page number on Inquiry Card, on page 255 


8100 SCHOOLCRAFT AVENUE - 


DETROIT 38, MICHIGAN 
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MACHINERY’S HANDBOOK— 
15th Edition 


A modern handbook is a necessity for 
every man who holds or hopes to hold 
a responsible job in the mechanical 
industries. This one is the “Bible” of 
them all. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions with 
the most recent and useful machine- 
designing and machine-shop data ob- 
tainable. Over a million copies in use. 
1911 Pages, Thumb Indexed. 


$9.00 In Canada or overseas, $10.00. 


THE USE OF HANDBOOK 
TABLES AND FORMULAS 


A companion book for users of MA- 
CHINERY’S HANDBOOK which 
shows you how to get the most out of 
your Handbook. Examples, solutions 
and test questions show typical applica- 
tions of Handbook matter in both 
drafting-rooms and machine shops. 


$2.00 Special combination 
price with MACHINERY’S HAND- 
BOOK, $10.50 


In Canada or overseas, $2.10. Special com- 
bination price, $11.50. 


HELICAL SPRING TABLES— 


by John D. Gayer and Paul H. Stone, Jr. 
An easy-to-use index of over 6800 
ready-designed compression and tension 
springs from which selections may be 
made with minimum calculation—even 
if you are not familiar with spring de- 
sign. 165 Pages. 


$5.00 In Canada or overseas, $5.75. 


DIE DESIGN AND 
DIEMAKING PRACTICE— 

3rd Edition—by Franklin D. Jones 
Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. This is a 
standard reference work in the metal- 
working industries, and has been used 
by some 40,000 diemakers, designers 


and tool engineers. 661 Illustrations. 
1083 Pages. 


$8.00 In Canada or overseas, $9.05. 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION— 


by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 In Canada or overseas, $8.85. 


ENGINEERING ENCYCLOPEDIA— 


by Franklin D. Jones 

Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 
Two Volumes, $10.00 


In Canada or overseas, $11.35. 


INDUSTRIAL LUBRICATION PRACTICE 
by Paul D. Hobson 
A practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment 
. « With chapters on oil purification 
and reclamation, the use of cutting 
fluids, and the storage preservation of 
machinery. 167 Illustrations. 534 Pages. 


$8.00 In Canada or overseas, $8.95. 


INSPECTION AND GAGING— 

by Clifford W. Kennedy 

Discusses the specific functions of 
manual and automatic measuring de- 
vices and gages and the specialized 
techniques of using them. In addition, it 
analyzes the methods and duties of the 
different types of inspectors. Ideal for 


use in the plant or as a training course 
text. 317 Illustrations. 512 Pages. 


$8.00 In Canada or overseas, $8.95. 


BETTER TOOL CRIBS— 


by William Raisglid 


Shows with detailed examples how to 
organize and operate an efficient tool 
crib with maximum benefits, and how 
to avoid wasteful, haphazard methods 
of tool crib operation. In addition, com- 
plete control systems based on the use 
of brass tool checks and triplicate tool 
charge slips are clearly described. 87 
Illustrations. 152 Pages. 


$4.00 In Canada or overseas, $4.75. 


. 


Are Reliable Working Tools. 


3 Them to work Helping You! 


INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS— 


Volumes | and Il by Franklin D. Jones. 
Volume Ill by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is 
an independent treatise on the subject 
of mechanisms. The books are similar 
in size and general character, but the 
contents are different. You are told 
plainly and briefly what each mecha- 
nism consists of how it operates, and 
the features which make it of special in- 
terest. Hundreds of illustrations in each 
volume, 


Single Volume, $6.50 
Complete Set, $16.00 


In Canada or overseas, single volume, $7.40; 
two volumes, $14.20; three volumes, $18.00. 


MANUAL OF GEAR DESIGN— 

Three Volumes— 

by Earle Buckingham 

The first volume of this three-volume 
library of gear data consists entirely of 
mathematical tables, especially applic- 
able to gear design. Volume Two con- 
tains simple formulas and time-saving 
tables required in solving all kinds of 
spur and internal gear designing prob- 
lems. Section Three contains formulas, 
charts and tables used in designing 
helical gears for parallel shaft drives 
and “spiral” gears for non-parallel, non- 
intersecting shafts. 

Complete Three-Volume Set, 
$9.00 

Any Single Volume, $3.50 


In Canada or overseas, $10.25 per set; $4.30 
per volume. 


MATHEMATICS AT WORK— 

by Holbrook L. Horton 

Actually three books in one, combined 
to help you apply your textbook 
knowledge to practical problems. 100 
pages of clear, concise reviews of the 
fundamentals of arithmetic, algebra, 
geometry, trigonometry and logarithms. 
482 pages of illustrated mechanical 
problems with step-by-step analyses and 
solutions. 146 pages of standard mathe- 
matical tables needed for all types of 
problem solving. 196 Illustrations. 


$7.50 In Canada or overseas, $8.45. 


14,000 GEAR RATIOS— 

by Ray M. Page 

400 pages of tabulated gear ratios and 
examples—14,000 two-gear, and mil- 
lions of possible four-gear combina- 
tions. Divided into four sections: I— 
Common Fractional Ratios and Deci- 
mal Equivalents. I11—-Decimal Ratios, 
Logs and Equivalent Pairs of Gears. 
l1l—Total Number of Teeth with 
Equivalent Gear Pairs and Ratios. IV— 
Number and Equivalent Gear Factors. 


$6.50 


In Canada or overseas, $7.60. 


GEAR DESIGN SIMPLIFIED— 


by Franklin D. Jones 

A new type of book in chart form con- 
taining 110 Gear-Problem Charts. 
Worked-out examples of gear design 
show exactly how all rules are actually 
applied in obtaining the essential dimen- 
sions, angles, or other values. 201 
Drawings. 134 Pages. 


$4.50 In Canada or overseas, $5.30. 


DIE-CASTING—2nd Edition— 

by Charles O. Herb 

Illustrates and describes the latest 
models of automatic and manually op- 
erated die-casting machines. Tables of 
die-casting alloy compositions include 
the latest developments and are supple- 
mented by text discussion of their prop- 


erties and applications. 196 Illustrations. 
310 Pages. 


$5.00 In Canada or overseas, $5.85. 


PIPE AND TUBE BENDING 
by Paul B. Schubert 


Clearly defines the six basic ways by 
which the bending of ferrous and non- 
ferrous pipe and tube may be accom- 
plished, with descriptions of these 
methods, the applications to which they 
are best adapted and the features of the 
equipment available. 159 Illustrations. 
183 Pages. 


$5.50 


In Canada or overseas, $6.35. 


MAIL THIS 
ORDER FORM 
TODAY! 


The Industrial Press, 93 Worth St., New York 13, N. Y. 


Please send me the books listed below, under the terms checked at the right. 


Street & No. 


M-9/57 


JIG AND FIXTURE DESIGN— 


by Franklin D. Jones 


A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 Illus- 
trations. 406 Pages. 


$5.00 In Canada or overseas, $5.85. 


MACHINE SHOP TRAINING COURSE— 


by Franklin D. Jones 


Contains 1124 pages of questions and 
answers . . . shop problems and solu- 
tions . blueprint reading charts. 
Illustrated by 572 drawings and photo- 
graphs. For use as a textbook, or for 
designers and production engineers who 
want the fundamentals of machine shop 
practice. 


Two-Volume Set, $9.00 
Volume | or Il separately, 
$5.50 


In Canada or overseas, 
two volumes, $10.30. 


one volume, 


$6.45; 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 

Contains information on fluid-power 
circuits, types of equipment and oper- 
ational details useful to designers, buy- 
ers, installers and operators of hydrau- 
lic and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual and auto- 
matic operation of all types of produc- 
tion machinery. 348 Illustrations. 416 
Pages. 


$8.50 In Canada or overseas, $9.40. 


QUALITY CONTROL— 


2nd Edition—by Norbert L. Enrick 


Based on plant-tested scientific prin- 
ciples, this edition uses simple tabulated 
data with direct instructions which any- 
one can apply. Concrete examples show 
how statistical quality control is used 
under different manufacturing condi- 
tions. Shows how manufacturers can 
improve the average quality of their 
products—and save money at the same 
time. 38 Charts and Tables. 181 Pages. 


$4.50 In Canada or overseas, $5.20. 


CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


[] | enclose check or money order cover- 
ing payment in full. (Note prices applying 
to foreign orders). Send books postpaid. 


[] Send books under Five-Day Free In- 
spection Plan. If | decide to keep books 
| will send payment, plus postage 
charges, within five days. 


[] Bill me C) Bill company 


[] Send details of your Time Payment 
Plan covering the books indicated. 
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Product Directory 


Crane Packing Co., 1800 Cuyler Ave., Chi 
itt. (Lapmaster Div.) 


re) 1200’ Oakman Bivd., Detroit 
ts, Works, 1000 University Ave., Roches- 
er 
ich. 
Norton €o., 1 New Bond St., Worcester 6, 
Size Control Co., Div. of American 


Gage & 
2500 W. Washington Bivd., Chi- 
cago 12, 


Gisholt Machine oe 1245 E. Washington Ave., 
adison 10, Wis. 

Hardinge Bros., Inc., 1420 College Ave., El- 
mura, N. Y. 

Mch., 512 Clinton St., Spring- 
ie 

LeBlond, R._ K., Mch. Tool Co., Madison and 

ds Rds., Cincinnati 18, Ohio 

Lodge & ey © Co., 3055 Colerain Ave., Cin- 
cinnati 

Sheldon Mch. Co, Inc., 4258 N. Knox Ave., 
Chicago 41, 

South Bend pl a Inc., 425 E. Madi- 
son St., Bend, 

Willioms J. & Vulcan St., Buffalo 


LATHES, Axle 


Baldwin-Lima-Hamilton Corp., Limo Hamilton 
Div., Hamilton, Ohio 
Consolidated Mch. Tool Div Core: Birming- 
ham Co., Inc., Rochester ‘io, N 
Monarch Mch, Tool Co., Oak St., 5 Ohio 
Morey ad Co., 383 Lafayetre St., New 
"Mch. Co., Se Falls, N 
meca Falls Mc Seneca N. 
Sundstrand Mch. Tool Co., 2531 New. St., 
Rockford, III. 


LATHES, Bench 


Aaron Machinery Co., Inc., 45 Crosby St., New 
York 3 
Atlas Press Co., Kalamazoo, Mich. 
Cosa Corp., 405 Lexington Ave., New York 
N. ¥ 


LATHE ATTACHMENTS 


Atlas Press Co., Kalamazoo, 

Axelson Mfg. Co., P. O. Box ‘353s, Vernon 

les 58, Calif. 

Delta “Power Tool Div., Rockwell Mfg. Co.,, 
Pittsburgh, Pa. 


Hardinge Bros., Inc., 1420 College Ave., El- 


mira, N. Y. 

LATHES, AUTOMATIC—Scee Chucking Homestrand, Inc., Larchmont, N. Y. 
Machines LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio ; 

Levin, Louis & ‘Son, Los Angeles 21, Calif. 

Sheldon Mch. Co., Inc., 4240- 4258 N. Knox 
Ave., Chicago 41}, Ill. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


LATHES, Car Wheel 

Baldwin-Lima-Hamilton Corp., Lima Hamiltor 
Div., Hamilton, Ohio 

Bullard Co., Bridgeport 6, Conn. 

Consolidated Mc Too! Div., 
Rochester 10, N. Y. 


GRAYMILLS Sate 
PUMPS CIRCULATE 


Blossom Rood. 


LATHES, Copying, Duplicating 

Pilot Div., Cone Automatic Mch. Co., 30 
Rockefeller Plaza, New York, N. Y. 

Seewald iInc., 1956 Woodbridge Ave., New 
Brunswick, N. J. 


-Carbide-Cutting Abrasive 
Slurry Day In---Day Out 
TROWUGELE 


YOU GET THE SAME ABRASIVE PROOF 
CONSTRUCTION WITH BALANCED FLOATING 
IMPELLER DESIGN WHEN YOU SPECIFY 
GRAYMILLS PUMPS FOR YOUR MACHINES 


LATHES, Crankshaft 


Consolidated Mch. Tool con. Rochester, N. Y. 
LeBlond, R. K., Mch €o. Madison and 
Edwards Rds., Ohio 
Snyder Tool & Engrg. Co., 3400 f Lafayette, 
troit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


LATHES, Double-End 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Cleveland Automatic Machine Co., 4932 Beech 

Cincinnati 12, Ohio 

Conublidated Mch. Tool N. 

LeBlond, . Tool €o., adison 
Edwards Rds., Cincinnati 18, 

Snyder & Engrg. Co., 3400 “Lafayette, 
Detroit 7, Mich. 

Sundstrand  Mch. Tool Co., 2531 St., 
Rockford, Ill. 


Thousands of Graymills Superflo Pumps are in continuous use, 
pumping abrasive slurries, ground glass, lens Polishing rouge, 
enamels, lacquers and degreasing solvents. 

They stand up because they’re built for most tortuous applica- 
tions. They resist wear and binding because the impeller floats ona 
cushion of liquid—no metal to metal contact, no séals, no packing. 

Compared to such jobs as these, pumping coolants is a cinch. 
You can count on smooth, quiet performance— abundant volume— 
long life. They’re DEPENDABLE! 

Sold by leading Industrial Distributors everywhere. Graymills 
representatives near you are ready to help with special problems. 


Graymills Corporation, 3761 N. Lincoln Ave., Chicago 13, Ill 


LATHES, Duplicating 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 
Corp., Lima Hamilton 
Hamilton, 
Lodge “a Shipley Co., ‘Soss Colerain Ave., Cin- 
cinnati 25, io 
Monarch Machine Tool Co., 27 Oak St., Sidney, 


Ohio 
Sidney Machine Tool Co., Sidney, Ohio 


LATHES, Engine, Manufacturing 
Co., Inc., 45 Crosby St., New 
or 


American Teal Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 
Atlas Press Co., Kalamazoo, Mich. 

‘ Axelson Mf Co. 6160 S. Boyle Ave., Los 
showing standard and JIC model Angeles 58, ¢ 
centrifugal and gear type 1/25 to Barber-Colman = — Mch, Div.), Rock- 
¥% H.P. Pumps, Pumping Units, ford, Il. 
Accessories and helpful selection Cincinnati hothe & Tool Co., ser sa Dis- 
chart. Cincinnati’ 9, 
M Div., Road, 

Rochester 10 
ore. Ave., New York 


Delta Power Tool Div., Rockwell Mfg. Co, 
Pittsburgh, Pa. 

Eustacchio, §., Brescia, Italy 

Homestrand, inc., Larchmont, N. Y. 

LeBlond, K., ‘Mch. Tool Co. and 
Edwards Rds., Cincinnati 18, 

Lodge & Shi P ley Co., 3055 Saharan Ave., Cin- 
cinnati 2 


(Continued on page 344) 
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CIRCLE R center drills include always-popular old standard 
letter drills, new standard number drills and our new Hi Spiral 
drills . . . superior for smoother work produced more efficiently; 
effectiveness assured because chips are cleared more easily. 


Burbank Hackensack New York City Pittsburgh 


Chicago Indianapolis Philadelphia Providence 

Cleveland Kansas City Montreal Rochester 
Dayton Milwaukee ¢ Phoenix St. Louis 
Detroit 


Westbury, L. I. 


TOOL 


PROVIDENCE 5, RHODE ISLAND 


_ Specialists in Circular Cutting Tools Since 1923 


For more information fill in page number on Inquiry Card, on page 255 


SEND ° 
3 
RC 
O 
Mme 
EC © 
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L Product Directory 


CHROME CLAD DEPTH GAGES 


SPECIFY 


CHROME CLAD MACHINE DIVIDED RULES 


[UF KIN Precision Tools 


WITH 


CHROME CLAD 


THE SUPERIOR FINISH 


® Non-glaring . . . reduces errors, saves time by 
making graduations easier to read 


@ Reduces tool maintenance because it resists 
perspiration, rust and corrosion 


@ Reduces tool costs because it wears longer, will 
not chip or peel off 


BETTER MEASURE WITH [UFEKIN 


TAPES @ RULES © PRECISION TOOLS 
THE LUFKIN RULE CO., Saginaw, Mich. 


485 


tT PAYS TO USE YOUR INDUSTRIAL DISTRIBUTOR 
...He can cut your stockroom costs 
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Monarch Machine Tool Co., 27 Oak St., Sid- 


ney, io 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, 

Seewald Inc., 1956 Woodbridge Ave., New 
Brunswick, N. 

Sheldon Mch. me Inc., 4240-4258 N. Knox 
Ave., Chicago 4l, 

Sidney “Machine Tool Co., Sidney, Oh 

South Bend Lathe Works, Inc., as. Madi- 
son St., South Bend, 

Springfield Mch. Tool field, Ohio 

Western Machine Tool Wor aliand, Mich. 


Wickes Brothers, 512 No. Water St., Saginaw, 
Mich. 


LATHES, Engine, Toolroom 

Aaron Co., Inc., 45 Crosby St., New 
York 12, N. Y. 

American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Atlas Press Co., Kalamazoo, Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif 

Berber-Colmon Co. (Hendey Mch. Div.), Rock- 
or 

Cincinnati Lathe & Tool Co., 3207-3211 Dis- 
ney St., 408 Cincinnati Ohio 

405 Lexington Ave., New York 

Hardinge Inc., 1420 College Ave., 
mira, N. Y. 

Homestrand, Inc., Larchmont, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, 

Lodge & Shipley Co., 3055 Cin- 
cinnati 25, Ohio 

— Machine Tool Co., 27 Oak St., Sid- 


Ohio 

Orban, Co., 
sey 

Rockford Machine. Tool Co., 2500 Kishwaukee 
St., Rockford, 

Sheldon Mch. Ang oy 4240-4258 N. Knox 
Ave., Chicago 4, 

Sidney ‘Machine Tool Sidney, Ohio 

South Bend Lathe Works Inc., 425 E. Madi- 
son St., South Bend, Ind. 

Springfield Mch. Tool Co., Springfield, Ohio 

Western Machine Tool Works, lolland, Mich. 


am 42 Exchange Place, Jer- 


LATHES, Gap 


Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N. Y. 

Atlas Press Co., Kalamazoo, Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Cincinnati Lathe & Tool Co., 3207-3211 Dis- 
_ney St., Oakley, Cincinnati 9, Ohio 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Homestrand, Inc., Larchmont, N. Y. 

LeBlond, R. K., ‘Mch. Tool Co. —_— and 
Edwards Rds., Cincinnati 18, 

Lodge & Shipley Co., 3055 Sceeeate Ave., Cin- 
cinnati 25, Ohio 

Sidney Machine Tool Co., Sidney, Ohio 

Springfield Mch. Tool Co., Springfield, Ohio 


LATHES, Hollow Spindle 

Axelson Mfg. Co., P. O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

LeBlond, R. K., Mch. Tool Co. Madison and 
Edwards Rds., Cincinnati 18, Ohio 


Lodge & Shipley C Co., 3055 Colerain Ave., Cin- 


South Bend ‘Lathe Works Inc., 425 E. Madi- 
son St., South Bend, Ind. 


LATHES, Roll 


American Tool Works Co., Circinnati 2, Ohio 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bliss, E. W., Co., Canton, Ohio 

LeBlond, R. K., ‘Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 


LATHES, Speed, S d ti 


Atlas Press Co., Kalamazoo, Mich 

Gisholt Machine Se 1245 E. Washington Ave., 
Madison 10, 

Hardinge Bros., “a. 1420 College Ave., El- 
mira, 

LeBlond, R. Mch. Tool Co., Madison and 
Edwards Rin’, Cincinnati 18, 

Lodge & Shipley Co., Cincinnati 25 

Monarch Mch. Tool Co., Oak Ohio 


(Continued on 


CHROME CLAD STEEL TAPES CHROME CLAD MICROMETERS 
CHROME CLAD TAPE RULES = 
1 2 3 70 71 


ACCURACY 


to keep machining economical 


OPTIONAL FEATURES 


SOUTH BEND 14'2”" LATHES 


Tolerances don’t dictate slow-ups when you are using these 
precision lathes. Their accuracy, smoothness and 
operating ease save time as well as material on the tough 
jobs. With proper tooling, work can often be machined 
with such precision and smoothness that subsequent 


Cam Lock or Long Taper Key Drive Spindles 
to provide greater inierchangeability of 


grinding, honing or lapping operations may be eliminated. quite, sais 


Dollar-for-dollar you get more in South Bend Lathes. 
Write for catalog now and find out how South 


Bend Lathes can lower your machining costs. 


SPECIFICATIONS 


SWING: 14%” over bed and saddle 
wings. 

DISTANCES BETWEEN CENTERS: 
2414" to 6014”. \ 
COLLET CAPACITY: 1” max. (collets : \ 


Hardened—Ground Bed Ways to resist 
wear and scoring under severe conditions. 


Helpful Handbook 
How to Run a 
Lathe, thoroughly 
covers lathe opera- 
tion and care. 128 
pages. 50c postpaid. 


interchangeable with all South Bend 
10”-1” Collet and larger lathes). 


& 
SPINDLE BORE: 1%". 
SPINDLE SPEEDS: 6, 8, 12 or 16. . 


LONGITUDINAL, CROSS ond 
THREAD CUTTING FEEDS: 48 each, ‘as 
R.H. or L.H. 

BASE PRICE: $1,975 up, f.0.b. 
factory. 


South Bend Lathe, South Bend 22, Indiana 


| 

Send literature on 1414” Lathes, 9” to 16-24” Lathes, Turret Lathes, Milling 

Machines, Shapers, Drill Presses, Pedestal Grinders. | 

| SOUTH BEND 22, INDIANA 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—345 
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Product Directory 


to form and s 
and rocket components like these 
choose 


No. 26-HV-680 HYDRAULIC 
EXPANDER 

_ for sizing and forming round and poly- 
sided parts. Capable of expanding 12.3 


8g. in. of metal having a yield strength 
of 100,000 psi. 


No. 7-H-2652 HYDRAULIC 
SHRINKER 
sizes both sheet metal and heavy fing | 
sections of aluminum, alloy steel, stain« 
less steel, titanium. Different models 
available for various capacity require- 
ments. 

GROTNES MACHINE WORKS, Inc. (Dept. C23) 
5454 N. Wolcott, Chicago 40, Illinois 


Name 


Machine Works, Inc. 
6464 N. Wolcott Ave. 
Chicago 40, iii. 


Position. 


Cc 


Pp 


Address. 
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Seneca Falis Mch. Co., Seneca Falls, N. Y. 

Sheldon zm 1 4258 N. Knox Ave., Chi- 
cago 

Sta + Bectrical Tool Co., 2500 River Rd 
Cincinnati 4, Ohio 


LATHES, Spinning 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Lodge & Shipley Co., The, Cincinnati 25, Ohio 


LATHES, Toolroom—See Lothes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 
Atlas Press Co., Kalamazoo, Mich 
Bullard Co., Brewster St., Bridgeport 2, Conn 
Cosa Corp.. 405 Lexington Ave., New York 
Gisholt Machine Se 1245 E. Washington Ave., 
Madison 10, 
512 Clinton St., 


Jones & Bethy ‘Mch. Co., 
Springfield, Vt. 
King Machine Tool Div., American Steel Found- 


ad 1150 Tennessee Ave., Cincinnati 29, 
National Acme Co., 170 E. 131st St., Cleveland 
io 


New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn. 


LATHES, Turret, Ram Type, Saddle Type 


Atlas —_ Co., Kalamazoo, Mich 

Bardons & Oliver Inc., Ft. W. 9th 
land 13, Ohio 

Bullard Co, Brewster St., 

Cosa Corp. 


Cleve- 


Bridgeport 2, Conn. 
405 Lexington Ave., New York 


Delta Power Da Div., Rockwell Mfg. Co., 


Pittsburgh, 
Gisholt 1245 E. Washington Ave., 
Madison 10, W 
Inc., 1420 College Ave., 
Imira, 
Jones Lamson Mch. Co., 512 Clinton St., 


Vt. 
Levin & Son, Inc., Louis, Los Angeles 8, Calif. 
Morey Machinery Co., 383 Lafayette St., New 
York 3, 
New Britain Mch. Co., New Britain-Gridley Div., 
w Britain, Conn: 
Seewald inc., — Woodbridge Ave., 
Brunswick, N. 
Seneca Falls, Meh. Falls, N. Y. 
Sheldon Mach. fe. 4258 N. Knox Ave., 
Chicago 41, 
South Bend Lathe’ Wks., South Bend 22, Ind. 
Warner & Swasey Co... 5701 Carnegie Ave., 
Cleveland 3, Ohio 


New 


LATHES, Turret Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 


Brown & Co., 235 Promenade 
Provi 


Lufkin inaw, Mich. 

Starrett, L. S., Co., thol, Mass. 

LEVELS 

Lufkin Rule Co. inaw, Mich 

South Bend Cathe Wks. South Bend 22, Ind 
Storrett, The L. S., Co., "Athol, 


LIGHTS, Indicator 
General Electric Co., Schenectady, N. Y. 


LIMIT SWITCHES—See Switches, Limit 


L 
m expanders and shrinkers | 


KENNAMETAL Tooling plus Tool Engineering 
Service Tripled Return on Tooling Dollars 


It doesn’t show in the picture—but the Kendex 
tooling illustrated is producing THREE TIMES 
more parts per tool dollar than the clamped tools 
previously used. For Proof—see Case I below. 

In many cases, results like these can’t be obtained 
by “off the shelf” tools and “‘off the cuff’? methods. 
Today’s many new alloys and multitude of opera- 
tions call for (1) scientific job analysis, to determine 
proper setups, speeds, feeds, and cuts, (2) scientific 


tool selection which may call for special tools for 
*Trademark 


complex operations, and (3) machinist cooperation, 
to assure correct procedure. Kennametal’s expe- 
rienced Tool Engineers will work with your tool 
engineers and operating men in getting the right 
tool on each job. If standard Kennametal tooling 
does not cover the job . . . your Kennametal repre- 
sentative can make proper recommendations as all 
Kennametal field men are specially-trained tool 
engineers. For more information . . . just write to 
KENNAMETAL INc., Latrobe, Penna., Department KE. 


c-3077 


cASE 


ve is profiling 
Job illustrated 1045 and 
0; Brinell 200-300; lenge 
to 96". When clamped = — 
various carbides 
production. 
with Kennametal 


ex too 
— K21 throw-away inser 
mic 


alf-year perioe, 
in the first per month. 


insert tools. 


formance Report No. 540.) 


CASE II 


In a production run turning 
countershaft pinions, SAE 4140; 
Brinell 212; length 4% '’; Kendex 
tooling with the same K21 grade 
of insert cut tool cost to one- 
seventh that of previously-used 
(Details 
ance Report No. 533.) 


per Piece wa 


» tool ¢ 
to $.029 S reduced from 


Perform- formance Report 


MINING, METAL AND WOODWORKING TOOLS 


WEAR AND HEAT-RESISTANT PARTS 


For more information fill in page number on Inquiry Card, on page 255 


ETAL © PARTS 


PERCUSSION AND IMPACT PARTS 
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In turning alloy stee] rotor shafts 
34 to 36 OCk 
replaced With Kendex Roller 
Turner and Grade K21 inserts. 3 
Added Savings came from higher : 
lowntime. (Per- 
No. 537.) 
AN 
C 
Pritners in 
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LUBRICATING OILS and GREASES 
Cities gorvice Oil Co., 70 Pine St., New York, 


N. 

Lubripiote pe. Fiske Bros. Refining Co., 120 
Lockwood S' 5, N. 

Shell Oil Co., Sb W’Soth ét.. ‘New York, N. Y. 

Standard ‘910 S. Michigan, 
Chica 

Stuart, x Co. Ltd., 2727 S. Troy St., 
Chicago 35, 

Sun Oil Co., 11608 Walnut St., Philadelphia, 


Pa. 
Texas Co., 135 E. 42nd St., New York, N. Y. 


LUBRICATING SYSTEMS 
— Corp., 3249 E. 80th St., Cleveland, 


Gits Bros. io. ,. 1846 S. Kilbourn Ave., 
Chicago 23, 

Madison-Kipp i Madison, Wis. 

Onsrud Machine Works, Inc., Niles, Il. 


MACHINERY, Used and Rebuilt 


Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 

Miles Mchry. Co., 2025 E. Genessee Ave., Sag- 
inaw, Mich. 

Van Keuren 72, 

& Co., 400 St, Buffalo 


MACHINISTS’ SMALL TOOLS 

Brown & Co., 235 Promenade St., 
Sent 

ule inaw 

Niagara Mch. & Tool 697 North- 


F you use gears in the product you make, we Starrett, The, L's. Co., Athol, Mass. 
believe it will pay you, as it has others, to 
become acquainted with FAIRFIELD—the place 
where fine gears are produced to meet your 
specifications EFFICIENTLY, ECONOMICALLY! 


Colonial Broach & Machine Co., P. O. Box 


Fairfield’s production facilities are unexcelled for Gorton Mch: Co., 1321 Racine St. Racine, Wis 
making all kinds of accurate, automotive type gears 

such as are now finding wide use in all branches of MATICAL MAMGLING  TRUCKS—See 


Trucks, Material Handling 
industry: for Tractors, Trucks, and Buses . . . for 


Agricultural Implements . . . for Machine Tools. MEASURING MACHINES 


Ask for latest literature describing Fairfield’s Sheffield Corp., 721 Springfield St., Dayton 


Van Keuren Co., Watertown 72, Mass. 
facilities. Your inquiry will receive prompt attention. 


Sfine Gears Made to Onder | ee WIRES, Thread, Spline, 


| Sheffield Corp., Dayton 1, Ohio 
SPUR GEARS — Straight, helical, and = ZEROL—Sizes from 16 pitch, 1%” Threadwell Tap & Die Co., 16 Arch St., Green- 


internal. Sizes from 16 pitch, 12” dia., to 1% pitch, 21” dia. vex te Co., Watertown 72, Mass. 
dia., to 1% pitch, 36° dia. WORMS AND WORM GEARS—Worms 


HERRINGBONE—(Fellows Type). Sizes to 7” dia. Worm gears to 36” dia. 
from 14%" to 15”. 


SPLINED SHAFTS—Lengths to 52”. MICROMETER HEADS 
BEVEL — Sizes from 16 pitch, Diameters from 1” to 6”. Grown Shere Co., 235 Promenade St., 
rovi nce 
Ya" dia., to 1% pitch, 28” dia. DIFFERENTIALS — 10,000 to 300,000 | DoAll Co. Bes’ Plaines, | 
STRAIGHT BEVEL—Sizesfrom16 pitch, inch pounds capacity. | Starrett, The L. S., Co., Athol, Mass. 
1%" dia., to 1% pitch, 28” dia. 


Note: All of the si abo 
HYPOID—Sizes from 11%" to 28” dio. 


MICROMETERS, Outside, Inside, Depth 


Brown & Sharpe Co., Providence, R. 1. 
oe Co., 254 aurel Ave., Des Plaines, 


George, Inc., 200 Lafayette St., 
New York 12, 7. 

Starrett, The L. “Co., Athol, Mass. 

Van Keuren Co., Watertown 72, Mass. 


Ask for interesting, 
illustrated bulletin. 


FAIRFIELD 
MANUFACTURING CO. 


2331 South Concord Road e Lafayette, Indiana 


MICROSCOPES, Toolmakers’ 


Bausch & Lomb Optical Co., Rochester, N. Y. 

DoAll Co., Des Plaines, Ill. 

Opto- Metric Tools, Inc., 137 Varick St., New 
York, N. Y. 

Scherr, George 200 Lofayette St., 
New York 12, N 
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TRFIELD 


“Cartridge” Bearings by 
NORMA-HOFFMANN 


Can be installed and 


Norma -Hoffmann’s precision- manufactured 
“Cartridge” bearings mean improved per- 
formance plus cost reduction — they need 
no attention once installed. Actual case 
histories tell of Norma-Hoffmann cartridge 
bearings installed over 15 years that are 
still running without relubrication. 
“Cartridge” bearings by Norma-Hoffmann 
can offer you long, trouble-free life because: 


* “Cartridge” bearings are adequately 
lubricated with exactly the right kind 
and right amount of grease. 


% “Cartridge” bearings are fully pro- 
tected with high-efficiency, all metal, 
non-rubbing lifetime seals. 


% “Cartridge” double row width bear- 
ings are complete units ready 
for installing and 
forgetting. 


All Norma-Hoffmann bearings are 
designed to improve operating 
efficiency and reduce costs. Get 
complete details now — write for 
descriptive literature. 


precision ball, roller & thrust bearings 


NORMA-HOFFMANN 


BEARINGS CORPORATION « STAMFORD, CONN. FIELD OFFICES: Atlanta « Chicago « Cincinnati « Cleveland 


founded 1911 : Dallas « Denver « Detroit * Kansas City * Los Angeles 
Philadelphia « San Francisco + Seattle 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—349 
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A CHICAGO-LATROBE 
EXCLUSIVE 


Regular industrial users of Chicago- 
Latrobe Drills and Reamers have 
come to expect extra mileage from 
Chicago-Latrobe products. There are 
a lot of good reasons for this, but 
one of the foremost is the extra heat 
treatment that we call “Ex-CL-Treat.” 
“Ex-CL-Treat” is an exclusive with 
Chicago-Latrobe, as are these perform- 
ance advantages that “Ex-CL-Treat’’ 
produces: 


(1) Greater lubricity for more efficient 
chip clearance. 


(2) Reduced galling that prevents load- 
ing on margins. 

(3) Strain reduction that lengthens tool 
life. 


(4) Added toughness that means less 
breakage. 


Look for Chicago-Latrobe Drills and 
Reamers that are black with bright 
margins. That’s the way you identify 
“Ex-CL-Treat.” Your Chicago-Latrobe 
distributor has them. 


CHICAGO-LATROBE « 417 W. Ontario St., Chicago 10, Ill. 
F OFFICES AND WAREHOUSES 
NEW YORK + DETROIT + CHICAGO + LOS ANGELES 

DOUBLE CIRCLE 


TOOLS The stocks are large and the service is great from your 
local distributor. Call him, 
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MILLING MACHINE ATTACHMENTS 


Bridgeport Mches., Inc., 500 Lindley St., 

Bridgeport 6, Conn. 

Brown & Sharpe ae. Co., Providence, R. |. 

Cincinnati | Grinding Mches., Inc., 

4701 Marburg Ave., Cincinnati 9, Ohio 

G & L and Hypro Div., Giddings & Lewis Mch. 

Tool Co., Fond du Lac, Wis 

Gorton, George, Mch. Co., iio W. 13th St., 

Racine, Wis. 

Greaves Mch. by Div., 2011 Eastern Ave., 

Cincinnati 2, Ohio 

Hardinge Bros., ~ 1420 College Ave., El- 
mira, N. Y. 

Homestrand, Inc., Larchmont, N. Y. 

Kearney & Trecker Corp., Milwaukee, Wis. 
Sheldon Mch. ee Inc., 4258 N. Knox Ave., 
Chicago 41, lil. 
Van Noman ‘eo. 3640 Main St., Springfield 
, Mass. 


MILLING MACHINES, Automatic 
Cincinnati Milling Machine Co., Cincinnati, 


hio 
Machine Tool Corp., Rochester, 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Ingersoll Milling Mch. Co., 2442 Douglas St., 


ockford, Ill. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Marac Machinery Corp., Yonkers, 

Millholland, W. Machinery Co., 6402 West- 


field Bivd., Indianapolis 4 Ind. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 


troit 7, Mich. 
Sundstrand Mch, Tool Co., 2531 St., 
Rockford, Ill. 
U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


MILLING MACHINES, Bench, Hand 


Atlas Press Co., Kalamazoo, Mich. 

Hardinge Bros., Inc., 1420 College Ave., 
mira, N. Y. 

Morris, Robert E. Co., W. Hartford, Conn. 


El- 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe “oe, Co., 235 Promenade St., 
Providence R. 

Cincinnati Milling Grinding Mches., 
470 Marburg Ave., Cincinnati 9, Ohio 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 

— Lucas Mch. Wrks, Front St. and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker Milwaukee, Wis. 

— ey Co., 383 Lafayette St., New 
ork 3, 

Morris, Robert E. Co., W. Hartford, Conn. 

Orban, Kurt Co., om 42 Exchange Place, Jer- 


Inc., 


sey City 2, N: 
Sundstrand Meh. “Tool Co., 2531 llth St., 
Rockford, Ill. 
. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 
Van Norman Co., 3640 Main St., Springfield 


, Mass. 


MILLING MACHINES, Circular, 
Continuous 

Consolidated Mch. Tool C 

Davis & Thompson Co., 64 lw 
Milwaukee 14, Wis 

Espen-Lucas Mch. Works, Front St., and Girard 
Ave., Philadelphia, P 


Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Il. 
Kearney & Trecker Corp., 


N.Y. 
. Burnham St., 


Milwaukee, Wis. 


Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 Illth St., 
Rockford, Ill. 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 

Arrow Engineering Co., Inc., 120 E. Market St., 
Indianapolis, Ind. 


Axelson + fo, 6160 S. Boyle Ave., Los 
Angeles 5 

Bridgeport Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Cincinnati Milling & Grinding Mches., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Colonial-Romulus Div., Parkgrove Station, De- 
troit 5, Mich. 

Consolidated Mch. Tool Div., Blossom Roaa 
Rochester 10, 

Cosa Corp., 405 Lexington Ave., 
17, N. Y. 


Elox Corp. of Mich., 
way, Royal Oak 3, 
‘page 352) 


Inc., 


York 
Stephenson High- 


New 


Latrobe 


There is a just-right production speed for every job. Run a little fastér ahd you'll have trouble— 
a little slower and your equipment is not being used efficiently. A Reliance V*S Drive will give 
you the just-right speed for each job. bea. 3 


Reliance V*S is an all-electric drive that operates from a-c. circuits. The operator varies the drive 
motor rpm. to set up the ideal speed for every job. With no rigid set of gear ratios with a limiting 
number of speeds, he has an infinite selection of rpm.’s from a wide flexible band of operating speeds. 


There is a V*S Drive designed for your equipment. Write for Bulletin D-2311. 
TONS PER HOUR= — — — — — 


In order to maintain a uniform production rate of 80 tons 
per hour with varying sizes of pipe, this pipe mill must 
change its line speed from 30 ft. per minute to 80 ft. per 
minute to compensate for differing gauges of steel. A 500 
hp. multi-motor V*S Drive does the job. 


®YARDS PER 


In order to properly size differing types of cotton cloth, 
the textile slasher must operate at line speeds varying 
from 28 yds. per minute to 225 yds. per minute. A 25 hp. 
V«S Drive does the job. 


® REVOLUTIONS PER MINUTE. 


In order to maintain the correct tension on the metal on 
this highly accurate rolling mill, the speed of the coil 
winder must decrease from 900 rpm. to 450 rpm. as the 
diameter of the roll builds up. A 20 hp. V*S Drive does 
the job, automatically. D-1s63 


{3 RELIANCE co-° 


DEPT. 39A, CLEVELAND 17, OHIO e CANADIAN DIVISION: WELLAND, ONTARIO 
Sales Offices and Distributors in Principal Cities 


For more information fill in page number on Inquiry Cerd, on page 255 MACHINERY, September, 1957—351 
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unit is used either as 
an individual machi or 
boring 


- 


PRODUCTION... EFFICIENCY... SAVINGS 


Multi-Spindie Boring 


signe “Hole-Hog” traight Line Muliti-Drilling 


Drilling, Boring and Tapping 
Special Multiple Operation Machine 
Tools 


OVER 55 YEARS OF 
MACHINE TOOL ENGINEERING 
EXPERIENCE IS AT YOUR SERVICE. 
(} TELL US YOUR PARTICULAR 
PROBLEM 


MOLINE TOOL COMPANY 


REPRESENTATIVES IN PRINCIPAL CITIES 
100 20TH STREET + MOLINE, ILLINOIS 
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-O 1200 Oakman Bivd., Detroit 

G&L — Hypro Div., Giddings & Lewis Mch 
Tool Co., Fond du Lac, Wis. 

Gortcn, George, Machine Co., 1110 W. 13th 
St., Racine, Wis. 

Kearney & Trecker Corp., Milwaukee, Wis 

Morey pay Co., 383 Lafayette St., New 

York, 3, 

Onsrud "Machine Works, Inc., Niles, Ill. 

Orban, Kurt Co., Inc., 42 Exchange Piace, Jer- 
sey City 2, N. 

Russell, Holbrook & Mongerean, Inc., 292 
Madison Ave., New York 17, ; 

Sundstrand Mch. Tool Co., as3i - llth St., 
Rockford, Ill. 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N. Y 


Austin Industrial Corp., 76 Mamaroneck Ave., 
White 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Brown & Sharpe Mfg. or Providence, R. |. 

Bullard Co., Bridgeport 6 Conn. 

Cincinnati ‘Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Cor, Sore, 405 Lexington Ave., New York 


DeVlieg Machine Co., Mich 

Gorton, Geo., Mch. Co., 110 W. 13th St. 
Racine, Wis 

Greaves Machine Tool Div., 2009 Eastern 
Ave., Cincinnati, Ohio 

Hardinge Bros., Inc., 1420 ee Ave., El- 
mira, N. Y. 

Homestrand. inc., Larchmont, 

Ingersoll Mch. Co., Douglas St., 
ockford, 

Kearney & ee Corp., Milwaukee, Wis 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Sheldon Machine Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill 

Van Norman Co., 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, Knee Type Rise 


and Fall 


Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
cn Corp. 405 Lexington Ave., New York 


Homestrand, Inc., Larchmont, N. Y 

Kearney & Trecker Corp., Milwaukee, Wis 

Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Plains N 

Orban, Kurt 42 Exchange Place, Jer- 
sey City 2, 


MILLING MACHINES, Knee Type Ram 


Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N 

Brown & Sharpe ‘mtg. Co., 235 Promenade St., 
Providence 

Gorton Mch. ‘i 1321 Racine St., Racine, 


is. 

Kearney & Trecker Corp.. Milwaukee, Wis. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 

Van Norman Co., 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, Knee Type 
Turret 

Aaron wey Co., Inc., 45 Crosby St., New 
or 

Cosa Corp., 405 Lexington Ave., New York 


17, N. 
Gorton Mch. Co., 1321 Racine St., Racine, 
is. 


MILLING MACHINES, Knee Type, 
Vertical 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N 

Atlas Press Co., je Mich. 

Austin Industrial a 76 Mamaroneck Ave., 
White Plains, N. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Bridgepert Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Cong 450 Lexington Ave., New York 


Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Homestrand, Inc., Larchmont, N. Y. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. 

South Bend Lathe Wks., South Bend 22, 


MILLING MACHINES, Planer Type 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
iv., Hamilton, Ohio 


(Continued on page 354) 


= 
| 
mache see | 
top drivers plus four-speed quick, change gear 


CAN’T HIDE 
BEHIND THIS 
SQUARE CUT 


“WHEN YOU DIVIDE YOUR FORGING STOCK 
WITH A “BUFFALO” BILLET SHEAR 


The time to detect porosity or “pipes” in your stock is before 
the forging, not afterwards, and that’s one of many ways “Buffalo” 
Billet Shears save money. 


The knives penetrate only *4,”, localizing a sharp, vertical 
fracture — perfectly square, without the “smearing” present on 
sawed or burned faces. This enhances visual inspection and prevents 
many a forging “reject”. 


Other savings with “Buffalo” Billet Shears are high cutting 
speeds — elimination of gas and burner expense — maintenance of 
uniform weight in billets—and minimum operating cost over 
the years. 


11 sizes are ready to meet your needs, the smallest handling 214” 
rounds or 2” squares at 30 strokes per minute — the largest handling 
10” rounds or 9” squares at 6 strokes per minute. All have the “Q” 
Factor* of engineering and workman- 
ship that provides trouble-free satis- 
faction and long life in every “Buffalo” 
product. Write for Bulletin 3295-C and 
see how these Quality features can save 


540 PER HOUR! 


That's the output of a 
“Buffalo” No. 15 Billet 
Shear dividing 7” square 
stock in a large plant. 
Machine has automatic feed 
table and back gage. Above 
is a No. 17 Shear, largest 
in the line. 


you money. 


*T he “Q” Factor—the built-in Quality 
which provides trouble-free satisfac- 
tion and long life. 


BUFFALO FORGE COMPANY 


440 Broadway e Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING PUNCHING SHEARING BENDING 


For more information fill in page number on Inquiry Card, on pa_e 255 
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Consolidated Mch. veut Div., Blossom Road, 
Rochester 10, N. 
BLAZING THE HEAT TREAT TRAIL WITH sais core.. 405 kevkunpen Ave., New York 
N 

Espen- Lucas Mch. Works, Front St. and Girard 
Pa. 

G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Gray, G. A., Co., Woodburn re. and Penn 
R. R., Evanston, Cincinnati, Ohi 

Ingersoll Milling Mch. Co., 3442 “Dougles St., 
ockford 

Kearney & Trecker Corp., Milwaukee, Wis. 

Co., 383 Lafayette St., New 
Yor 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N: 

Sundstrand Mch. Tool Co., 2531 - I1th St., 
Rockford, Ill. 


MILLING MACHINES, Spar 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

G & L and Hypro Div., Giddings & Lewis Mch 
Tool Co., Fond du Lac, Wis. « 

Kearney & Trecker Corp., Milwaukee, Wis. 

Morey Machinery Co., 383 Lafayette St., New 
York 3, N. Y. 

Sundstrand Mch. Tool Co., 2531 - 11th St., 
Rockford, tll. 


MILLING MACHINES, Thread 


Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. 


MOLDING MACHINES, Plastic 
— Bros., Inc., 1000 Post St., Toledo 10, 


io 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Ferend, Ue Gear Shaper Co., 78 River St., Spring- 
te 
H Hydraulic Mfg. Co., Mount Gilead, Ohio 
Obsolescence, unlike depreciation, is not a loss Lake Ere aitachinery Corp. 470 Woodward 
> ve., Buffalo 
factor that can be estimated and provided for Watsor-Stiliman C6. Roselle, N. J. 


out of income. Yet, the operation of obsolete 


MOTORS, AIR 
equipment does cost money . . . a cost that Ingersoll-Rand Co., Phillipsburg, N. J. 


represents, more often than not, a loss far in MOTORS, Electric 


Seite Power" Yoo? Rockwell 
When you are buying new heat treat equip- ¥. 

Howell Electric Motors Co., Howell, Mich. 
ment, it is only good practice to buy with an eye Lincoln Electric Co., coger C2. 1 7,,0h a 
to the future. By looking into such problems as ee ee 


atmospheres, automation, safety, mechanics, hy- MOTORS, Hydraulic 


Barnes, J. S., Corp., Rockford, Ill. 
draulics and so on. . . today . . . you materially Corp 1200 Ookmmen ‘Bivd., Detroit 
ch 
reduce tomorrow's obsolescence factor. Some- Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 
7 Oilgear Co., 1569 W. Pierce St., Milwaukee 
is. 
times, existing furnaces can be redesigned with Muh. Ga, 9631 St, 
Rockford, Ill. 
modern techniques and, as a result, can be Vickers, Inc., Detroit 32, Mich. 


| geared to present production demands. 


MULTIPLE INSPECTION GAGES—See 


In any case, it is a good idea to talk over your Gages, Multiple Inspection 


problem with a Holcroft engineer. He has the 


: technical know-how, the training and practical — MACHINES, Diet 
experience, to help you reduce early obsoles- 
cence in your plant. You'll find that Holcroft 


et ag Drill Co., 814 Chestnut St., Rockford, 


. 
furnaces are built to answer today’s problems— Baush Mch. Tool Co., 15 Wason Ave., Spring- 


: field 
and tomorrow's too. Write for information. Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Ettco Tool Co., Inc., 594 Johnson Ave., 


Brooklyn 37, N. 
Prod. Corp., 1144 Eddy St., Providence 


HOLCROFT anpD COMPANY Bros. Co., 2136 - 12th St, Rock 


Hartford Special Machinery Ce., 287 Home- 


stead Ave., tlartford, Conn. 
6545 EPWORTH BOULEVARD + DETROIT 10, MICHIGAN Kingsbury Mich. Teal Corp. Keene, N. 
PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE — “ Inc., 3840 E “ory Drive, Detroit 
ic 
Modern Industrial ood 
CHICAGO, ILL. CLEVELAND, OHIO + HARTFORD, CONN. + HOUSTON, TEXAS © PHILA,, PA. Ave., Detroit 38, Mim, 


CANADA: Walker Metal Products, Ltd., Windsor, Ontario (Continued on page 356) 
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‘TRUKUT increased 
production 
4 times..." 


A small Mid-Western machine shop was confronted 
with an economic problem — production costs were too high — 

tool life was too short. While engaged in the job of cutting threads on 
1020 16-gage electric welded steel tubing, the shop called in Sinclair 
Representative Raymond F. Ohm for help. 


Mr. Ohm reports: “Tool life was a maximum of only 100 pieces before 


burning took place. Thread was very rough, due partly to chatter because 
of thin wall of tube.” 


“T recommended Sinclair TRUKUT® EP Soluble Oil, Grade C, because 
it affords greater emulsion stability, longer tool life and better finishes 


with close tolerance. It also gives a greater cooling and load-carrying capacity 
to prevent tool welding and burning.” 3; 


“With TRUKUT, production has been increased four times. Four hundred 
or more pieces are produced before tool is replaced. Also — finish of threads 
is finer, and general appearance of the finished piece is better.” 


“The shop found TRUKUT EP, Grade C, so satisfactory that it now 
uses TRUKUT exclusively.” 


If you have a problem with cutting or grinding coolants, 
it will pay you to look into the advantages of Sinclair 
TRUKUT EP Soluble Oils. Contact your local 

Sinclair Representative, or write to Sinclair Refining 
Company, Technical Service Division, 600 Fifth Avenue, 
New York 20, N. Y. There’s no obligation. 


_ DINO, the Sinclair Dinosaur, says: 
_= CONTACT YOUR 


SINCLAIR REPRESENTATIVE 


INCLAIR| 
CUTTING OILS and COOLANTS 


For more information fill in page number on Inquiry Card, on page 255 
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National a Tool Co., S. 7th N, Sts., 


Richmond 
3400 E. Lafayette 


Snyder Tool & Engrg. er 
Ave., Detroit 7, Mich 

Sundstrand Mch. Tool Co., 2531 - lith St., 

Rockford, Iii. 


Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


MULTIPLE-STATION MACHINES, 
Transfer Type 


Orting Mch, Co., 25 E. 3rd St., Coving- 

Boker Bros., Inc, 1000 Post St., Toledo 10, 

Barnes Drill Co., 814 Chestnut St., Rockford, 


Bash Meh. Te Tool Co., 15 Watson Ave., Spring- 
Ou an Tool Co., 839 Green St., Ann Arbor, 
Bullard Co., Bridgeport 6, Conn. 

Cent Milling Mch. Co., Cincinnati 9, 
ar, Corp., 6499 W. 65th St., Chi- 


Davis & 4460 N. 124th St., 
Milwaukee 10, 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich 

Greenlee Bros. & Co., 2136 - 12th St., Rock- 
ford, tl 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Kearney & Trecker Coro., Milwaukee, Wis. 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Modern Industrial Engrg. Co., 14230 Birwood 
Ave., Detroit 38 Mich 

Moline Tool Co., 102-20th St., Moline, Il. 

Naticnal Automatic Tool Co., S. 7th N. Sts., 
Richmond, Ind. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


Tool & Engrg. 3400 E. Lafayette 
Detroit 7, Mich 


Mch. Tool Co., 2531 - 11th St., 
Rockford, lil. 


Verson Allsteel Press Co., 9399 S. Kenwood 
Ave., Chicago 19, Ill. 


NIBBLING MACHINES 

Machine Co., Inc., Willow Grove, 
en 

Thor Power, Tool Co., Prudential Plaza, Chi- 
cago 

Wales-Strippit Corp., Akron, N. Y. 


NICKEL AND NICKEL ALLOYS 


Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 


NUT SETTERS—See Screwdrivers, etc. 


NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wiceco Machine Corp., Wayne Junction, Philo- 
delphia, Pa. 


OILERS AND LUBRICATORS 


Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Mch. Corp., Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


HIGH SPEED BAND SAWS 


SOLVES THOUSANDS 
OF PROBLEMS! 


FOR EXAMPLE: cutting side panels of a 
barometric damper as shown above. Cost of 
dies required for seven sizes would have 
approximated $12,000 —a prohibitive sum 
for volume required on these sizes. Friction- 
sawn on a TANNEWITZ High Speed Band 
Saw in multiples of two in 1.2 minutes each 


— a very moderate cost which makes feasible the complete line required. Cost of machine 
was only a small fraction of cost of dies contemplated and it is also available for many 


other uses. 


For trimming castings, formed parts, cutting metal as hard as a file and dozens of 
other operations, too, friction sawing with TANNEWITZ High Speed Band Saws 
ges. Write for free booklet, “FRICTION SAWING.” 


offers tr ous ad 


THE TANNEWITZ WORKS °¢ GL 6-1729 
GRAND RAPIDS, MICHIGAN 


FRICTION SAWING with... 


TANNEWITZ DIE-SAWS 
24”, 36", 48”, 60” CAPACITIES 


2 for CONTOUR SAWING, FILING, POLISHING 
smoothest, fastest, most trouble- { 
Saws on the market. Write for bulletin. | 


free Die 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
Cp pres Oil Co., 70 Pine St., New York, 


Shell Oil Co., 50 W. 50th St., , New York, N. 
Sinclair Refining Co., 600 Sth Ave., Kew 


N.Y. 
standard Oil Co. oie 910 S. Michigan 


Ave., Chi 
Sun ‘i Pos Walnut St., Philadelphia 3, 


OPTICAL FLATS 
Crune Packing Co., {800 Cuyler Ave., Chicago, 


Inc., 200 Lafayette St., 


wen Co., 72, Mass. 


PACKING, Leather, Metal, Rubber, 
Asbestos, Etc. 
ome Packing Co., 1800 Cuyler Ave., Chicago, 


Watson-Stillman Co., Roselle, N. J. 


PAINTING EQUIPMENT, Spray—See 
Spraying Equipment, Metal 


PARALLELS 

Brown & Sharpe Mfg. Co., 

gone Des Plaines, Ill. 

G & L and + Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Lufkin Rule Co., Saginaw, Mich. 

Starrett, The L. x. o., Athol, Mass. 

Walker, O. S., Co., Inc., Worcester, Mass. 


Providence, R. 1. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Po. 


PIPE, Steel, Stainless, etc. 


Allegheny Ludium Stee! Corp., Pittsburgh, Pa. 

Babcock & Wilcox Co. (Tubular Prod. biv.), 
Beaver Falls, Penna. 

Bethlehem Steel Co., 

Steel Co., “bem R.. 


Pa. 
Cructble Steel Co. of W. Oliver 


| Mellon tt: 
St., Chicago 18, “it 


United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburg h, Pa. 


PIPE AND TUBING MILLS, Electric-weld 
wae Co., 5504 Walworth Ave., Cleveland 2, 


PIPE AND TUBING, Brass and Cepper 
American Brass Co., 25 Broadway, New York, 


1925 Lapeer Ave., Port 


Revere Copper & Bross, Inc., 230 Park Ave., 
York 17, N. 


Mugiler Brass Co., 


For more information fill in page number on Inquiry Card, on page 255 
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REPORT 
» NO. 11,601 
GREATER 
POWER FOR 
\ EXPANDERS 


\SHRINKER > 


From Application-Engineering Files 


HOW OILGEAR HEAVY-DUTY POWER-PAKS EXTENDED WORKING RANGE OF GROTNES MACHINES 
CUSTOMER: The Grotnes Machine Works, Chicago, Illinois. 


DATA: Grotnes expanders and shrinkers are used for a permanent set. In shrinking, the jaws are forced in- 
forming and sizing sheet metal parts and heavy rings _—_ ward against the part by a tapered ring or toggle links. 
to tolerances of + .002” without heat, machining, or § World-wide acceptance of this unique method has led 
waste. Any continuous cross-section part (square, to industrial requests for Grotnes machines with 
round, oval, etc.) is expanded over jaws mounted in greater working forces, longer strokes, more uniform 
I a slotted table. The jaws are moved radially outward _ power than are practical or possible with mechanical 
by a drawbar-actuated cone, forming or sizing the part drives using gear trains and crankshafts. 
by stressing the metal beyond its yield point to induce 


Px ; 


Grotnes 
Shrinking 
Method 


Method <= 


Grotnes 


Grotnes Mechanical Shrinker 


SOLUTION: Shown above are two Grotnes shrinkers—one me- 
chanically powered, the other Oilgear Fluid Powered for greater 
tonnage, longer stroke, more uniform power. Note the neat 
appearance of this new unit with its convenient, simple panel 
for precise, automatic control. Shown, right, is one of a new line 
of Grotnes expanders designed specifically for Fluid Power 
operation. Capacities range up to 1,580 tons on the new ex- 
panders; to 800 tons on the new shrinkers — based on 3,000 psi 
pressure provided by Oilgear application-engineered Heavy- 
Duty Power-Paks. Performance and control on these new, larger 
machines has been so outstanding that Grotnes is now equipping 
expanders as small as 25 tons drawbar pull with Oilgear Power- 
Paks. This is just one example of Oilgear cooperation and team- 
work with designers and builders of machines for industry. An 
Oilgear Power-Pak is more than just a clean-appearing, unitized 
assembly of a pump, motor, reservoir, valves and controls. . . 
it is an efficient, leaktight, easy-to-install, Heavy-Duty Fluid 
Power system based on over 35 years of pioneering-engineering- 
knowledge that provides: automatic, electric power conserva- 
tion; precision-controlled pressures, positions, cycle times; 
dependable operation; unit responsibility for the entire power 
system. Because of Oilgear’s long reputation for dependable, 


also used extensively on hotplate, plywood, 
or practic utions to your linear or rotary drive and co ya ae: : : 

problems, call the factory-trained Oilgear application-engineer in p> 

your vicinity. Or write, stating your specific requirements, directly to: 

drive and control systems are equally well ac- 

cepted in virtually every field of manufacturing 

THE ol LG EAR com PANY and processing. For accurately controlled linear 

Application-Engineered Fluid Power Systems or rotary power . . . for the lowest cost per year 


1569 WEST PIERCE STREET MILWAUKEE 4, WISCONSIN “heck with Oilgear! 


Grotnes Fluid-Powered Expander 


a 2a 
me 
~~ 2 oa —_ sb A 
Grotnes Fiuid-Powered Shrinker 
w 
1 


Product Directory 


PIPE THREADING AND CUTTING 
MACHINES 


Davis & Thompson Co., 4460 N. 124th St., 
10, Wis. 
Machine Co. Inc., Pa. 
Sheffield Machine Co., inc., Waynesboro, Pa. 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
si 
Boldwin-Lima-Hamilton Corp., Lima Hamilton 


Div., Hamilton, Ohio 

Consolidated Mch. Tool Div., Rochester. ¥. 

G&L ond H &.. Gd 
chine by ws Fond du Lac, Wis. 

Gray, G. Co. 3611 Woodburn Ave., Cin- 
cinnati, “Sis 

Orban, age Co, Inc., 42 Exchange Place, Jer- 
sey City 2 


Rockford Tool Co., 2500 Kishwoukee 
St., Rockford, Ill. 


Seewald inc., Woodbridge Ave., 
Brunswick, N 


PLASTICS AND PLASTIC — 
Dow Chemical Co., Midlond, 
Kodak Co., 343 State 4, 


a Mch. Co., Madison, 
Steel Corp., Nat’l Tube Pittsburgh, 


New 


PRESS BRAKES—See Brakes, Presses 
and Bending 


PRESS FEEDERS, Automatic 


Bliss Co., E. W., Can Ohio 
Federal Press Co., “Division St., Elkhart, 


Nilson, A. H. Machine Co., Bridgeport, C 
A 985 Housatonic 


New way to buy the 
finest drills made! 


APER LENGTH 
‘DRILL SETS 


FRACTIONAL 
SIZE SETS 


LETTER SIZE SETS 


THREE EXCLUSIVE NEW STANDARD STOCK DRILL SETS 
SUPPLIED IN CONVENIENT NEW FOLDING INDEX CASES 
AVAILABLE NOW AT NEW LOW MONEY SAVING PRICES! 


@ They're made of top quality high speed steel heat 
treated in continuous mill length bars to assure 
the ultimate in uniform hardness, extra toughness. 


@ They're ground-from-the-solid after hardening by 
special Ace-originated processes which produce 
more highly polished flutes plus keener, stronger 
cutting edges .. 


. finer, longer lasting drills. 


Call your local distributor or 
write direct today for details 
on this NEW WAY TO BUY 
THE FINEST DRILLS MADE! 


ACE DRILL 


ADRIAN, MICHIGAN 


a Originators of Ground-from-the-Solid High Speed Steel Drills 


i Taper Length Drills 
| 12” ~ 18” Longboy Drills 

Hardened H.S.S. Blanks 


Stub Length Drills 
Heavy Duty Drills 
Slow Spiral Drills 
Fast Spiral Drills 
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Carbide Tipped Drills 
Step & Subland Drills 

& “M" Plastic Drills 
Drill Length Reamers | 


“Hi-Brinell” Drills 
Solid Carbide Drills 
Taper Shank Drills 
Chucking Reamers 


PRESSES, Arbor 
Steet Foundry & Machine Co., Birds- 


boro, 
du Mone Corp., Greenfield, Mass. 
Elmes Eng. Div., Steel Foundries, 
1150 Tennessee Ave., 29, Chio 
Famco Machine Co., Ke enosha, 
Corp., 510 S. Wolf “Des Plaines, 


Logansport Machine Co., Inc., Logansport, tnd. 
Theecdwell Tap & Die Corp., 16 Arch St., 
Greenfield, Mass. 


Watson-Stilliman Co., Roselle, N. J. 
Wilson, K. R., Inc.,” Arcade, N. Y. 


PRESSES, Assembling 
Alva one Industries, Clinton, 


Bliss, E. . W. Co., 1375 Raff Rd. S. W., Canton, 

Colonial, Broach | & Machine Co., Box 37, De- 
troit 

Detroit Broach Co., Inc., 950 $. Rochester Rd., 
Rochester, Mich. 

Elmes Eng. Div., American Steel Foundries, 


D 
1150 Tennessee Ave., Cincinnati 29, Ohio 


a Press Co., 511 Division St., Elkhart, 
Ferracute Machine Co., Bri 
Corp., 510 S. Wolf dimen, 


Hydroulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp. 470 Woodward 
Ave., Buffalo 17, N. 


PRESSES, Blanking, Stamping 

Alva Allen Industries, Clinton, Mo. 

Boird Machine Co., 1700 Stratford Ave., Strat- 
or’ 

Bath, Cyril Co., 32324 Solon Rd., Solon, Ohio 

Birdsboro, Steel ‘Foundry & Machine Co., “Birds- 
boro, Pa. 

Bliss, E. W. Co., 1375 Raff Rd. S. W., Canton, 

io 

Engineering Co., Chambersburg, 

— Machine Corp., 6499 W. 65th St., Chi- 

Cleveland crane & Engineering Co., Wickliffe, 

Cleveland Punch & Shear Wks. ha 3917 St. 
Clair Ave., Cleveland 14, 

Danly Machine Specialties, 2100 S. 
Laramie, Chicago 50, 

Welder’ Co., 1745 Overland 
Ave 

Federal Press Co., 511 Division St., Elkhart 

Ferracute Co. Reg 

Mount 


Hvdraulic Press M 
L = J Press Corp., 


ine., 


Gilead, Ohio 
631 Sterling Ave., Elkhart, 


470 Woodward 
Ave., Buffalo 17, 
Co., Colerain Ave., Cin- 


Minster ‘Co. Minster. Ohio 

Niagara Machine & Too! . 637 Northland 
Ave., Buffalo 11, 

S | Co., Inc., Noss N. 18th St., East 

ess Co., Hudson, New Yor! 

Verson Allsteel 9309 Kenwood 
Ave., Chicago 19, 

Wilson, K. R., Inc., N. Y. 


PRESSES, Briquetting 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave _Coneannatt 29, Ohio 


Lake Erie Machinery Con. 470 Woodward 
Ave., Buffalo 17, N. Y. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Closed-Die Forging 
Ajax Monufostaten Co., 1441 Chardon Rd., 
Cleveland 17 
& Machine Co., Birds- 
Co., 1375 Raff Rd. $. W., Canton, 
Chambersburg Engineering Co., Chambersburg, 
Clenving Machine Corp., 6499 W. 65th St., 
38, Ill. 
ng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 
Verson’ Allsteel Press ran 9309 S. Kenwood 


Ave., 
Wilson, K 


| \ \ 
| 
WIRE SIZE SETS 
VO 
| General Purpose Drills 


Product Directory 


PRESSES, Coining, Embossing 

4 Steel Foundry & Machine Co., Birds- 
0, Pa. 

Bliss, E. W. Co., 1375 Raff Rd., $. W., Canton, 

Chambersburg Engineering Co., Chambersburg, 

Clearing ocine Corp., 6499 W. 65th St., 

c My 38, 


leveland P Shear we, 3917 St. 
Clair Ave., Cleveland 14, 
Danly Mach ine ‘inc., "2100 S. Lara- 
mie, Chic 
Eimes Eng. Div., {American Steel Foundries, 
1150 Tennessee A Cincinnati 29, Ohio 
Federal Machine & AWeldst Co., 1745 Overland 
Ave., E., Warren, Ohio 
Ferracute Machine Co., Bridgeton 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
nay Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 
Minster Machine Co. ee. Ohio 
Niagara Machine & Too! , 637 Northland 
Ave., Buffalo 11, a 
Alisteel Press 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


Wilson, K. R., Arcade N.Y 


PRESSES, Die Sinking (Hobbing) 
Birdsboro Steel Foundry & Machine Co., Birds- 


ro a. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
10 

Chambersburg Engineering Co., Chambersburg, 


Clearing Machine Corp., 6499 W. 65th St. 
Chic 38, 
Elmes Div., Steel 
1150 Tennessee Ave., Cincinnati 29, O' 
Hydraulic Press Mfg. Co., Mount Gio ‘Ohio 
Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. 
Verson’ Alisteel Press es., 9309 S. Kenwood 
ve., Chicago 19, Ill. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Die Tryout 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


ng Meshine Corp., 6499 W. 65th St., 

Chicago 38, 

Clair Ave., Cleveland 14, Ohio 

Eimes Eng. Div., American Steel Foundries, 
W ennessee A Cincinnati 29, Ohio 

Federal Machine & “Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 

es Press Co., 511 Division St., Elkhart, 


Ferracute Machine Co., Bri 
Corp., 510 S. ‘Wolf 


Hyadie Press Mfg. Mount Gilead, Ohio 
L & J Press Corp., Pe Sterling Ave., Elkhart, 


Lake Erie 470 Woodward 
ve., Buffalo 17, N. 

Minster Machine Co. Minster, Ohio 

Niagara Machine & real W , 637 Northland 
Ave., Buffalo 11, N. 

Producto a Housatonic Ave., 


Verson Press Co., 9309 S$. Kenwood 
Ave., Chicago 19, Ill. 


PRESSES, Drawing 


Alva Allen Industries, Clinton, Mo. 
Baird Machine Co., 1700 Stratford Ave., Strat- 


ord, Con 
Birdsboro Steel Foundry & Machine Co., Birds- 
Bliss, Co., 1375 Raff Rd., S. W., Canton, 


Cincinnati Milling & Grinding Machines, Inc., 
4710 Marburg Ave., Cincinnati 9, Ohio 

Clearing < Corp., 6499 W. 65th St., 
Chicago 38, 


Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine ‘inc., 2100 S. Lara- 


mie, Eno. Biv. 
Elmes iv., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine & Welder Co., 1745 Overland 
Ave., E., Warren, Ohio 

Ferracute Machine Co., Bridgeton, 

Press Mfg. Co., Mount Ohio 
L & J Press Corp., 631 Sterling Ave., Elkhart, 


Erie Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 
Minster Machine Co. ae r+ Ohio 
Niagara Machine & , 637 Northland 
Ave., Buffalo 11, 


For more information fill in page number on Inquiry Card, on page 255 


Nilson, A. H. Machine Co., Bri goat. © 

Verson Allsteel Press Co., 93 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


Watson-Stillman Co., Roselle a 
Wilson, K. R., Inc., ‘Arcade, wy 


PRESSES, Foot 


erracute Machine Co. riageton, N 

PRESSES, Extrusion Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Foundry & Machine Co., Birds- Tool ‘Wks. , 637 Northland 
ve., Buffalo 

Bliss, €. W. Co., 1375 Roff Rd., $. W., Canton, Product © Machine eo, 985 Housatonic Ave., 


Bridgeport 1, 
Clearing Mach ine Corp., 6499 W. 65th St., Verson Allsteef te Co., 9309 S. Kenwood 
Chicago 38, 


Ave., Chicago 19 
Danly Machine "Speciaties, Inc., 2100 S. Lara- 


Wilson, K. R., Arcade, "N.Y. 
mie, Chicago 


Elmes Eng. Div., Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Federal Machine & Welder Co., 1745 ‘Overland 
Ave., N. E., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Corp., 470 Woodward 
Ave., Buffalo 17, 

Verson’ Allsteel “Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


PRESSES, Horning 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton 


hio 
Clearing Machine Corp., 6499 W. 65th St 
Chicago 38, Ill. 


(Continued on page 360) 


NEW 
NEW apacities 
NEW 


PORTELVATOR 


The Handy HAMILTON Portable, Elevating Table 


NEW provision for increasing table area! 


provision for raising and lowering 
overhanging loads! 


convenience in maneuvering! Six wheel 
models roll easier . . . turn shorter. 


NEW FREE LITERATURE one 


describes all! Write for Bulletin P-5603. Address, The Hamilton 
Tool Company, 834 South Ninth Street, Hamilton, Ohio. 


WITH CONFIDENC 
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NV 
NEW overhanging conveyor tops! 
More stamina, more versatile performance than ever before 3 
) 
Hamilton Too! ; 


Product Directory 


KEYWAY CUTTING 


Setting up an expensive machine 
tool to cut keyways is not only 
unnecessary but actually waste- 
ful in time and money. 


KEYWAY BROACH KIT 


makes it easy to cut keyways 
from 1/6” to 1” in any bore 
from 1/4” to 3” for as little as a 
cent a piece, in just one minute. 


AND YOU 


Save time and money. Cut key- 
ways the Minute Man way. Send 
today for free catalog and price 
list. 


The duMONT CORPORATION 
Greenfield, Mass. 


| 
| 
| MAIL FREE BROACH CATALOG AND 
| PRICE LIST Mdescribing Square Broaches, | 
| Hexagon Broaches, Production Type Key- | 
| way Broaches and Keyway Broach Kits to | 
| 
| 
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Cleveland Punch & Shear Wks. Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Eimes Eng. ‘Div., American Stee! Foundries 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 

Ferracute Machine Co., Bridgeton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohic 

Lake Erie Machinery Cor., 470 Woodward 
Ave., Buffalo 17 ure 

Minster Machine shinster, Ohio 

Niagora Machine & ask Wks., 637 Northlano 
Ave., Buffalo 11, N 

V & O Press Co., Hudson, New York 

Verson Allsteel Press Co., 9309 S. 
Ave. Chicago 19, 


Kenwood 


PRESSES, Notching 
Alva Allen Industries, Clinton, Mo. 
Clearing Machine Corp., 6499 W. 65th St. 
Chicago 38, Ill. 
achine & Welder Co., 1745 Overland 
Ave., N. E.. Warren, Ohio 
Ferracute Machine Co., Bridgeton, N. J. 
Lake Erie Machinery yr 470 Woodward 
Ave., Buffalo 17, N. 
Minster Machine Co. 
Niagara Machine & “Tool W , 637 Northland 
Ave., Buffalo 11, nf 
V & O Press Co., ee 
Allsteel Press Co., Kenwood 
Chicago 19, 
wales: Strippit Corp., Akron, N. 
Wilson, R., Inc., Arcade, 


PRESSES, Punching, Piercing 

Alva Allen industries, Clinton, Mo. 

Bath Cyril Co. 32324 Aurora Rd., Solon, Ohio 
Birdsboro Stee! Foundry & Machine Co., Birds- 


, 1375 Raff Rd., S. W., Can 
ton, 


Clearing Machine Corp., 6499 W. 65th St. 
Chicago 38, Ill. 
Cleveland Crane & Engineering Co., Wickliffe 


Ohio 

Cleveland Punch & Shear Wks. Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Danly Machine inc., 2100 S. Lara- 


mie, Chicago 50, Ill. 
Dreis & Krump Mfg. Co., 7400 S. Loomis 
Foundries, 


Bivd., Chicago 36, Ill. 
Elmes Eng. Div., American Steel 
1150 Tennessee Ave., ngs 29, Ohio 
Famco Machine Co., Kenosha, 
Federal Machine & Welder Co., W545 Overland 
Ave., N. E., Warren, Ohio 
Federal Press Co., 511 division St., Elkhart, Ind 
Ferracute Machine Co., Bridget on, J. 
Hannifin Corp., 510 S. Wolf Rd., Des Plaines, 


ti, 
L i Press Corp., 1631 Sterling Ave., Elkhart, 


Lake Erie corp. 470 Woodward 
Ave., Buffalo 17 

Minster Machine Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 

Nilson, A. H. Mac Conn. 

Verson Aillsteel an ro 9309 enwood, 
Chicago 19, Ill. 

Wales- -Strippit Co., Akron, N. 

Wiedemann Machine Co. i272 Wissahicken 
Ave., Philadelphia 32, Pa. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Quenching 
Gleason Wks., 1000 University Ave., Rochester 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


Lake Erie Corp, 470 Woodward 
Ave., Buffalo 17, 


PRESSES, Rubber-Forming 
Birdsboro Steel Foundry & Machine Co., 


boro, Pa. 
Bliss, E. W. Co., 
Ohio 
Engineering Co., 
a 


Birds- 
1375 Raff Rd., S. W., Canton, 
Chambersburg, 


Cincinnati Milling & Grinding Machines, tnc., 
4701 Marburg Ave., Cincinnati 9, io 
Corp., 6499 W. 65th St., 

ic 
Elmes ‘no. Div., Steel Foundries, 
1}50 Tennessee Ave., Cincinnati 29, Ohio 
Com. 510 "Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. 

Niagara Machine ‘Wks., 637 Northland 
Ave., Buffale 11, 

eel Press Co.; 9309 S. Kenwood 


Verson’ Allst 
Ave., > 
Wilson, K. R., ine.” Areade, N. Y. 


way you 
them 


stripped models 


The internal working parts of original 
“gear within a gear’’ Viking pumps are 
available to fit into your integral casing. 
Conserves space, piping arrangement, 
drive equipment, etc. Available in 2/3, 
1-1/2, 3-1/2, 5, 10, 18 GPM and 
larger. Positive, self-priming, capable 
of handling all types of liquids up to 
several hundred pounds discharge pres- 
sure, in many models. 


custom models 


No matter how you wish to apply the 
positive self-priming Viking pump, it 
can be custom built in the size and ca;- 
ing design te fit your piping and drive 
arr Th ds of individual 
problems have been successfully an- 
swered with specially designed Viking 
pumps. 


‘standard models 


Pick any standard Viking pump in 21 
sizes from 2/3 to 1050 GPM, in many 
types of mounting and drive arrange- 
ments. They are available from over 
750 cataloged models. 


Send your pumping problem today 
and ask for bulletin 575}. 


VIKING PUMP CO. 


Cedar Falls, lowa, U.S.A. 
In Canada, it's "ROTO-KING” pumps 


See Our Catalog in Sweets Product Design File 


— 


erson~ 


OFFERS YOU 
VERSATILITY 
= TO MEET THE 


A typical job at Westlof Tool 
& Die Co. — die tryout on 
progressive tooling. The press 
is also used for die tryout on 
Transmat type tooling. 


Die tryout for a tool and die shop is probably one of the severest tests of 
———— the versatility of a press. At Westlof Tool & Die Co., Detroit, Michigan, 


a 300 ton Verson double crank, straight side press is used for this purpose. 


\ 


The press itself incorporates several features which are examples of 
the versatility Verson engineering can provide: The ram is equipped with 
three triple bank cushions adjustable right or left to 7” centers. The bed 


\= — has two large cushions, one right, one left. All cushions are independently 
\ controlled. The press is equipped for application of coil feeding equip- 
Catalog G-57 presents basic ment should it become necessary. Press speed is variable from 15 to 30 


data on all types of Verson 


: strokes per minute. Power adjustment of the slide is 15”. 
presses. Write for your copy. 


If your requirements call for great versatility, bring your problem to 
Verson. For specific recommendations, just send an outline of your needs. 


A Verson Press for every job from 60 tons up. 


Verson- 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES » TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9309 §. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—361 
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| Groove cut in shaft 


. of fully assembled engine 


WALDES TRUARC GROOVING TOOL. 


To install a small gear, Clemson Bros. 
must machine a recess (Tolerance: 
+.033” —.000”) in a shaft of the en- 
gine for their power lawn mowers. 


Engines arrive fully assembled. Nor- 
mal procedure was to rotate the 
shaft. That involved removing a spark 
plug, mounting each engine firmly 
and accurately on a lathe, securing a 
gear or sprocket on the shaft, driving 
the shaft and moving the stationary 
cutting tool into position. The engine 
had to be reassembled after grooving. 


All this costly time and labor was elim- 
inated by holding the shaft stationary 
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U.S. PAT. 
2,411,426 


and using a tool that rotates— 
the Waldes Truare Grooving Tool, 
equipped with an external grooving 
attachment. Because grooving dimen- 
sions are pre-set on the tool, there 
are no rejects caused by inaccurate 
cutting. 


No recessing problem is too tough for 
this amazingly versatile tool. It’s so 
simple, even unskilled labor can use 
it accurately,..so cost-saving, it often 
pays for itself on a single small run! 


Write now for 20-page manual con- 
taining full information on Waldes 
Truarc Grooving Tool. 


TRUARC 


GROOVING TOOL 


WALDES KOHINOOR, INC. M099 
47-16 AUSTEL PLACE, L.1.¢. 1, 


PRESSES, Trimming 


Alva Allen Industries, Clinton, Mo 
Birdsbcro Stee! Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, ¢. W. Co., 1375 Raff Rd., S. W., Canton, 
Chambersburg Engineering Co., Chambersburg, 


Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Punch & Shear Wks. cow 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Danly Machine Specialties, Inc., 2100 S. Lara- 
mie, Chicago 50, Ill. 

Elmes Eng. Div., American Steel Papeete, 
1150 Tennessee Ave., Cincinnati 29, Oh 

& Welder 1745 ‘Overland 


Ave., E., Warren 
Federal Cis 511 St., Elkhart, 
Ferracute Machine Co. eton, 


N. J. 
Hannifin Corp., 510 S. walt d., Des Plaines, 


Hydraulic Press Ma Mount Gilead, Ohio 
L&J Press Corp., 1631 Sterling Ave., Elkhart, 


Lake Erie Machinery Gon. 470 Woodward 
Ave., Buffalo 17, N. 

Minster Machine Co. Minster, Ohio 

Niagara Machine & & Tool W » 637 Northland 
Ave., Buffalo 11, 

Verson’ Allsteel Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., arcade, 


PROFILING MACHINES—See Milling 
Machine, Die Sinking, etc. 


PULLEYS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 


PUMPS, Coolant and Lubricant 


Barnes, Rockford, Ill. 

Brown & ts Mfg. Co., Providence, R. |. 

Biv., Rockwell Mfg. Co., 
ittsbu 

Graymils P3705 N. Lincoln Ave., Evans- 
ton 

Ingersoll- Rand Co., Phillipsburg, N. J. 

Machine Co., Inc., 810 Center 

Ind. 

Ruthman ey, Co., 1809 Reading Rd., 
Cincinnati 12, 

Viking Pump , Falls, lowa 


PUMPS, Hydraulic 


Barnes, John S., Corp., Rockford, Ill. 

Brown & Sharpe Co., Providence, R. I. 

Denison Engrg. Co., [60 Dublin St., Columbus 
16, Ohio 

Elmes Eng. Div., ie Steel Foundries, 
1150 Tennessee A ve., Cincinnati 29, Ohio 

Hydraulic Press Mig, Mount Gilead, Ohio 

Oil _ Co., 1569 Pierce St., Milwaukee, 


Sundstrand Machine Tool Co., 2531 1th St., 
Rockford, Ill 

Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Blvd., Detroit, Mich. 

Viking Pump Co., Cedar Falls, lowa 

Wilson, K. R., Arcade, 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, Jobbers’, 
Taper, Shell, Adjustable, etc. 
Barber-Colman Co., Rock and Montague, Rock- 


ord, Ill. 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist | Gree Co., 1242 E. 49th St., 
Clevela 
Co., 254 'N. Laurel Ave., Des Plaines, 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Heller Tool Co., Heller r., Newcomerstown, 


Ohio 

National Twist Drill & Tool Co., & Winter 
Bros. Co., Rochester, Mich. 

Co., 617 N. Mechanic St.. 
ac 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


(With 
I 
Pom 


adhesive bonding 
with automatic control 


Shown here are Models No. 4CBS and 20CBR for 
bonding linings to metal cones of automatic trans- 
missions. Custom-tailored fixtures adapt the ma- 
chines to other automotive, aircraft, electrical and 


MODERNS Positive-Control bonding machines give you 
peak control efficiency over all prime factors—time, 
temperature and pressure. Lets you tailor output to needs. 
An adhesive curing process that can be used for bonding 
any two parent bodies together with adhesive agents. 
The machines range from fixed single-station to rotary 
forty-station types and automatically control the variables 
of bonding to any desired degree of absolute control. 
For full details, write for our new Bulletin CB-1. 


Industrial Engineering Co. 


14230 BIRWOOD AVE., DETROIT 38, MICHIGAN 


For more information fill in page number on Inquiry Card, on page 255 
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Product Directory 


REELS, Stock 
Co., 


170 E. 131st St., Cleveland 


Bridgeport 5, 
Nilson, A. H. Machine Co., Bri t, Conn. Hannifin Cor so" S. Wolf Rd., Des Plaines, 
U.S tool Con ine, 938 St 
» N. J. Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 
Tomkins-Johnson Co., 617 N. Mechanic St., 
REFRACTORS, Heat-Treating Furnaces Jackson, Mich. 


Norton Co., 1 New Bond St., 
Mass. 


RETAINING RINGS FOR BEARINGS, Etc. 
47-16 Austel 


Waldes Kohinoor, Inc., 


Long Island City I, N. Y 


RIVETERS, Stationary 


Brown & Sharpe Mp. Co., 235 Promenade St., 


rrovidence 1, R 


Worcester 6, 


RIVETERS, Portable 

Place, Chtgeae Pe Pneumatic Tool Co., 6 E. 44th St., 
Hannifin rg 510 So. Wolf Rd., Des Plaines, 
Ingersoll- -Rand Co., 11 Broadway, New York 4, 


Thor Power Tool Co., Prudential Plaza, Chi- 
cago |, lil 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
w York, N. Y. 
Grant | 90 Silliman Ave., 


HAAS 
UNIVERSAL TOOL & CUTTER GRINDER 


$1,195. 


OUTSTANDING NEW 
BEST VALUES IN THE U.S. A. 


STARRETT 


Radial Drills 


Sizes 2’ to 6’ 


$1995. to $6985. 
LIBERAL TERMS @ RENTALS 


UNUSUAL ...3 YEAR 


GUARANTEE 


OVERBECK 
Precision Cylindrical Grinders 


$3,295. 


MACHINERY... 


WESTBURY 15S 


Vertical Turret 
Milling Machine 


$2,095. 


STARRETT optical Jig Borer 
$9,950. 


AARON MACHINERY C0., Inc. 


Dept. M 


45 Crosby St., N. Y. 12, N. Y. © WAlker 5-8300 
BUFFALO, N. Y. - MINEOLA, N. Y. 
Branches ct: 105 ANGELES, CALIF. RICHMOND, CALIF 
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RULES, SCALES AND STRAIGHTEDGES 
—See Machinists’ Small Tools 


RUST INHIBITORS 
Caley Praducte, Inc., 19 Rector St., New York 


Scherr, “George Co., ye. 200 Lafayette St., 


New York 12, N. 
Shell Oil 50th St., New York, N. Y. 
Troy 


Stuart, | Co. Ltd., ‘2727 S. 
Philadelphia 3, 


Chicago 
Sun Oil 25, Walnut St., 
Pa. 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular, 
Friction 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, il. 

Circular Tool Co., Inc., 765 Allens Ave., Provi- 


dence 5, R. |. 
DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
Espen- Lucas Mach. Works, Philadelphia, i. 
Simonds a i, Steel Co., ‘470 Main St., 
burg, 
Starrett, Co., Athol, Mass. 
Tannewitz Works, Grand Rapids, Mich. 


SAW BLADE SHARPENERS 


DoAll Co., Des Plaines, Ill. 


Espen-Lucas Machine Works, Front St. and 


Girard Ave., Philadelphia, Pa 
Scherr, George oy 200 Lafayette 
New York 12, 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 

on Machinery Co., Inc., 45 Crosby St., 
or 

Armstrong- ‘Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Delta Power Tool Div., Mfg. Co., 
Pittsburgh, Pa. 

Des Plaines, Ill. 
Kenosha, Wis. 


DoAll Co., 254 Laurel Ave., 
Tannewitz Works, Grand Rapids, Mich. 


New 


Rockwell 


Famco Machine Co 


SAWING MACHINES, Circular Blade 


Consolidated Mch. Toot Div., Blossom Road, 
Rochester 10, N 

Delta Tool Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

DoAll Co., 254 Laurel Ave., Des Plaines, ti. 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 


SAWING MACHINES, Power Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Cmsage Pneumatic Tool Co., New York 17, 


Homestrand, Inc., Larchmont, N. 


— Hydraulics & Machinery Inc., Racine, 


Prudential Plaza, Chi- 
cago | 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCALES 


Hydroway Scales, Inc., 31302 Stephenson Hwy., 
Madison Hts., Mich. 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 

Chicago ae Tool Co., 
New York, N. 

Consolidated Tool Div., 
Rochester 10, 

Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Errington Mech i, inc., 24 Norwood Ave., 
Staten Island ¥. 

Ingersoll-Rand 


6 E. 44th 


Blossom Road, 


a) "Broadway, New York 4, 


Scully- Jones bi Ca., 1906 S. Rockwell St., Chi- 

cago 8, 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago |, Ill 


wien ‘& Co., J. H., 400 Vulcan St., Buffalo 


| 
— 


Yes, there is 4 
Better Way to Make These 


(and at Cost) 


—/ust specity... 


OIL HARDENING TYPE — Non-deforming, 
spheroidize-annealed for best machinability 
and consistently uniform hardenability — 
from Simonds’ own steel mill. Extra-smooth 
finish with all decarburization and surface 
defects removed. Wide hardening range. In- 
dividually packaged (18” and 36” lengths) 
with simplified heat treating instructions. 


AIR-HARDENING TYPE — Non-deforming, 
spheroidize-annealed 5% chrome — more 
wear-resistant yet easy to machine and heat 
treat with uniformly excellent results — 
another product of Simonds’ steel mill. 
Extra-smooth finish with all decarburiza- 
tion and surface defects removed. Wide 
hardening range. 36” lengths. Individually 
packaged with heat treating instructions. 


CURE 


STEEL 


SIMONDS FLAT GROUND DIE STEEL can be the practical solution 
to your production problem . . . especially where cost and 
quality are important factors. When you use Simonds pack- 
aged high quality alloy tool steel some of your manufacturing 
costs have already been eliminated. You get better results at 
lower costs because this steel is precision ground to accurate 
dimensions with an extra smooth finish all ready for scribing 
and cutting to size or shape. What’s more, its wide hardening 
range makes heat-treating virtually foolproof . . . makes this 
analysis steel suitable for a multiplicity of uses. Specify 
“Simonds” and be sure of the greatest satisfaction and lowest 
cost in the long run. ‘1001 sizes for 1001 uses” in either om. 
or AIR Hardening type steel. AVAILABLE FROM STOCK. 


GROWTH 
1832, 
95> 


SIMONDS 


SAW AND STEEL CO. | 


For Fast Service 
tro 


DISTRIBUTOR Branches in Boston, Chicago, San Francisco and Portland, Oregon 


Factory 
Conodion Factory in Montreal, Que. * Simonds Divisions: Simonds Steel Mill, Lockport, N. Y. 
Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada « Heller Tool Co., Newcomerstown, Ohio 


For more information fill in page number on Inquiry Card, on page 255 
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4 
Complete Stocks AY SIMONDS 


Product Directory 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Single-Spindle 
Automatic 

Co., Inc., 45 Crosby St., New 
ork 

Brown & Sharpe Mfg. Co., Providence, 1. 

Cleveland Automatic Machine Co., 4935 "Beech 
St., Cincinnati 12, Ohio 

Cone’ Automatic Mch. Co., Inc., Windsor, 

Core © Corp., 405 Lexington Ave., New York iz, 


Gear Grinding Mch. Co., 3901 Christopher St., 
Detroit 11, Mich 
1245 €. Washington Ave., 


Gisholt Mch. Co. 

Madison 10, Wis. 

Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine is. 


National Acme Co., 170 E. 13Ist St., Cleve- 


land, Ohio 
New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn. 
Holbrook & Henderson, iInc., 292 


SCREW MACHINES, Multiple-Spindle 
Automatic 
Cone Automatic Mch. Co., Inc., Windsor, 
405 Lexington “Ave., "New York 
Greeniee Bros. & Co., 2136 12th St., Rockford, 
Acme Co., 170 E. 131st St., Cleve- 
Mch. Co., New Britain-Gridley 


Britain, 


conn. 
Scherr, George Co “y Inc., 200 Lafayette St., 
New York 


Warner & aL, ‘6701 Carnegie Ave., Cleve- 
land 3, Ohio 


Just raise or lower the T-handle 
control, and watch the large tachom- 
eter dial in the headstock! It’s that 
easy! The work is done by a power 
driven speed changer. It acceler- 
ates or slows the lathe to any desired 
speed in seconds. With a 10:1 ratio, 
this new variable drive makes it easy 
to select from a wide range of speeds 
—200 to 2000 rpm in direct drive 
and 40 to 300 rpm in back gear. 

Maximum stability and smooth 
power transmission are assured be- 


cause the drive unit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds. 

It is a precision lathe, moderate 
in price, with the versatility for 
toolroom, production or second 
operation jobs. 


SHELDON 


(1) T-Handie Speed 
Selector 

(2) Micro-Switch Direction 
Control 

(3) Speed Change 
Mechanism 

(4) 2 H.P., Three Phase 
M 

(5) Belt-tension Adjust- 
ment 

(6) Multiple V-Belts 


SHELDON MACHINE CO., INC. 


46 N. Knox Ave. 


Write 


“Variable Speed” 
Circular and General 
Catalog showing ... 


10”, 11” and 13” 
SHELDON 


—~ Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 


13° and 15” 
SEBASTIAN 
Geared Head 
Lathes 
SHELDON 
Milling 
Machines 
| SHELDON 
| Back Geared 
Shapers 


Chicago 41, ILL. 


366—MACHINERY, September, 1957 


SCREW PLATES 
Greenfield Tap & Die Corp., Greenfield, Mass. 


SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEALS AND RETAINERS, Oil or Grease 
ome Packing Co., 1800 Cuyler Ave., Chicago, 


Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 


SEPARATORS, Magnetic 


nee Drill Co., 814 Chestnut St., Rockford, 
Sundstrand Tool Co., 2531 St., 
Rockford, Ill 


SET-UP EQUIPMENT 

—— Bros. Tool Co., 5200 W. Armstrong 
hicago, Ill. 

e Mchry. Co., Grand Haven, Mich. 


Lufkin tule Saginaw, 
Starrett, be S., Co., Athol 


Williams, 3. €o., 400 St, Buffalo 

SHAFTS 

Co., 101 Williams St., Cum- 
berland, 

Thomson ‘Inc., Manhasset, N. Y. 


SHAPERS, Crank ag Hydra 


Austin Industrial core, Ave., 
White Plains, 

Cincinnati ig ., Elam and Garrard Aves. 
Cincinnati, 

Homestrand, ine, Larchmont, N. 

Orban, Kurt’ Co., inc., 42 Exchange } aR Jer- 


N. J. 
Mack, Tool Co., 2500 Kishwaukee St., 
Rockford, 


Sheldon Mach ‘co, Inc., 4240-4258 N. Knox 


Chicago 
south hn Bend Lot he, Works, Inc., 425 E. Madison 
St., South 

Western Machine ‘rool Works, Holland, Mich. 


SHAPERS, Vertical and Slotters 
Austin Industrial wp 76 Mamaroneck Ave., 
White Plains, 
Inc., 500 Lindley St., 
‘onn. 
Consolidated Rich be Div., Blossom Road, 
Rochester 10, N. 


Homestrand, Inc., N. 
Morey Machinery Co., 383 Bartae St., New 


N 
Orban, Kurt ‘a Inc., 42 Exchange Place, Jer- 


nettheaak. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHEARS, Alligator 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


10 
Lodge & Shipley Co., The, Cincinnati 25, Ohio 


SHEARS, Rotary and Squaring 


Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 
Co., Hopple Garrard, ‘Cin- 
cinnati 


Lodge & Shipley Co Con. The, Cincinnati 25, Ohio 


Niagara Mc 1, Works, 683 Northland 
Ave., 
Simonds Saw & ‘Steel “eo, (Knives), 470 Main 


St., Fitchburg, M 


SHEARS, Squaring 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

fom Machine Cc Co., Kenoshe, We. 125 

e ine 

Niagara Tool Works, 683 Northiend 

Ave., Buffalo, N. 
Saw & Steel real Co. (Blades), 470 Main 

St., Fitchburg, Mass. 


from to in 9 seconds 


Ingersoll-Rand 75 H.P. Air Compressor 
Equipped With a 2-feed Madison-Kipp 
Model SVH Lubricator. 


Machines of great performance use the most 
dependable oiling system ever developed 
MADISON-KIPP 


Z 
“the Cit .. by the measured drop, 


from a Madison-Kipp Lubricator is the most dependable method of 

lubrication ever developed. It is applied as original 

equipment on America’s finest machine tools, work engines 
and compressors. You will definitely increase your 
production potential for years to come by specifying 
Madison-Kipp on all new machines you buy, where oil under 

pressure fed drop by drop can be installed. There are 

6 models to meet almost every installation requirement. 


MADISON-KIPP CORPORATION 


203 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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Product Directory 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 
Laminated Shim Co., Glenbrook, Conn. 
Simonds imonds Saw | & Steel ‘on Main St., Fitch- 


SHOP FURNITURE—See Furniture, 
Shop 


SL¥TTING MACHINES, Rotary 


Bliss Co., E. W. conn Ohio 

Niggara ool Works, 683 Northland 
e., ‘alo 

Yoder Co., 5504 Walworth, “Ave., Cleveland 2, 


SLOTTERS—See Shapers, Vertical and 
Slotters 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


PUT THE TWO TOGETHER 


and you see how Ferracute can help you get into 
production fast. Practically all sizes of Ferra- 
cute’s famous “P” press line, from 20-ton to 
110-ton, are delivered “off the shelf.” Larger 
sizes to 200-ton are available for very prompt 


shipment. 


Wire or phone for list of 


presses immediately available. 


MACHINE COMPANY 


Since 1863, Manufacturers of Power Presses, 
Press Brakes and Special Machinery 


489 East Commerce Street, Bridgeton, N.J. 
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FERRACUTE 
PRESS LINE 
Fixed or adjustable bed. Stand- 


ard or deep throat. 20- to 200- 
ton models. 


SOLENOIDS 
i sped Co., 1331 S. Ist St., Milwaukee 


wi 
nera lectric Co 
National Acme Co., 470 St, ‘Cleveland 
Vickers, Inc., Detroit 32, Mich. 


SPECIAL MACHINERY AND TOOLS 

Axelson AG € Go, 6160 S. Boyle Ave., Los 
Angel: 

Baird Machine eS": 1700 Stratford Ave., Strat- 
‘or onn. 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Baldwin-Lima- Hamilton Corp., Lima Hamilton 
Div., Hamilton, 

Baker Bros., Inc., "Sta. f, P.O. Box 101, Toledo 
0, Ohio’ 

Bath, Cyril Co., Aurora & Solon Road, Solon, 


Bornes Drill Co., 814 Chestnut, Rockford, Ill. 
Barnes, W. F. & John Co., 201 S. Water St., 


Rockford, Ill. 
Baush Machine Rall Co., 156 Wason Ave., 
“Bethlehem, 


Springfield 7, 

Bethlehem Steel 

Bilgram Gear & Mch. Works, Spring 

Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 

Blanchard Mch. Co., 64 State St., Cambridge, 


Bliss E. W. Co., 1375 Raff Rd., S. W., Canton, 
io 
a iach. Tool Co., 835 Green St., Ann Arbor, 


ich. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Sto: Ach. Co., Oakley, Cincin- 

ti 

Colonial Broach & Machine Awd P.O. Box 37, 
Harper Sta., Detroit 13, 

Columbus Die-Tool & Mch. "955 Cleveland 
ve., Columbus, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. C. 

Coulter, James, Machine Co., Bridgeport 5, 


onn. 
Cross Co., —— Mich. 
i Erie, Pa. 


Farrel- a Co., Inc., 25 Main St., An- 
sonia, Conn 


Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 

ae 1 Gear Shaper Co., 78 River St., Spring- 
ield 

Gisholt Machine So. 1245 E. Washington Ave., 
Madison 10, 
rton, Geo., Mch; Co., 1110 W. 13th St., 
Racine, Wis. 

Greenlee Bros., & Co., 12th and Columbia 
Aves., Rockford, Il. 

Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 

Hartford Special Mchry. Co., 287 Homestead 
ve., Hartford, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 

io 

ceeeenae Press Mfg. Co., Mount Gilead, Ohio 
ersoll Milling Meh. Co., 2442 Douglas St., 
ockford, Ill. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Erie Evora. Corp., Kenmore “Station, Buf- 


N. 
Le Maire Tool & sta, fo. Dearborn, Mich. 
Michigan Tool co. 7171 E. McNichols Rd., 


Detroit 12, Mic! 

Modern industrial . Co., 14230 Birwooa, 
Detroit 4, Mich. 

Moline Tool’ Co., 102 20th Wh. 

— Machine’ Tool 946-M Harriet 

Cincinnati 3, 

Acme Co., E. 131st St., Cleve- 
land, Ohio 

National Automatic be ~~ Co., Inc., S. 7th and 
N Sts., Richmond, In 

National Broach & Mch. “ae 5600 St. Jean 
Ave., Detroit 2, Mich. 

nea Twist Drill & Tool Co., Rochester, 

New Britain Mch. Co., New Britain-Gridley 
ch. Div., New Britain, Conn. 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
ve., Hillside, N. 

Niagara Mch. Tool Works, 683 Northland 

Ave.. Buffalo, 

Oil aor Co., 1569 W. Pierce St., Milwaukee, 

Ro bbins Omer E. Co., 24800 Plymouth Rd., 

Detroit 39, Mich. 


Seneca Falls Mch. Co., Seneca Falls, N. Y. 


Co., 2531 St., 
Universal Engrg. Co., Frankenmuth 2, Mich. 


Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, iit. 


(Continued on page 370) 
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Ave., Philadelphia, Pa. 
2 Ex-Celi-O Corp., 1200 Gakman Blvd., Detroit 
— PROMPT 
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HowORANGE ROLLER BEARINGS 
meet unusually rugged, 
precision requirements 


in Gemco Conical Blenders 


“Over 10 years service without a replace- 
ment in any unit”, reports General Machine 
Company, Newark, N. J. 


The speed reducers and pillow blocks of all Gemco Large 
Capacity Conical Blenders are engineered to efficiently handle 
the “‘tumble-over and spread action” of the blender. To with- 
stand such severe treatment, and to handle extremes of 
25,000 Ib. load capacities, Orange “‘Staggered"’ Roller Bear- 
ings have been installed in these critical operating areas of 
Gemco Blenders since 1946, providing outstanding perform- 
ance and eliminating maintenance and failure. 


=. 7 


or extra heavy loads—severe service conditions— 
F and to assure continuous trouble-free operation 
over years of heavy-duty operation, install Orange 
“Staggered”’ Roller Bearings. 


The exclusive staggered and meshed short roller 

arrangement, in place of conventional long rollers, 

gives this bearing many advantages: 

» Extremely high load-carrying capacities 

» Even distribution of raceway load over a maximum of contact 
points 

e Multiple short rollers minimize skewing tendencies of fewer 
long rollers 

e longer bearing life under severe stress 


e Solves design problems—cuts costs—saves space because 
smaller sizes often can be used. 


Orange ‘‘Staggered’’ Roller Bearings are available in 
a full range of standard sizes, fully inter- 
changeable with other bearings in the 
200 and 300 series. Engineering service 
and stocks in all industrial centers. 


End views of an Orange "Staggered" 
Roller Bearing (upper) and a convention- 
al bearing (lower) show graphically how 
many short rollers provide a multiplicity 
of contact points within the loaded zone. 


Write for 40-page Engineering Manual M-56 to 
obtain detailed information on the complete 
line of Orange Roller Bearings. 


ORANGE ROLLER BEARING CO., Ine. 
+552 Main Street, Orange, N. J. 


Needle Bearings — Staggered Roller Bearings anh 


Journal Roller Bearings — Thrust Roller Bearings Y= 
Cam Followers 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September, 1957—369 
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Product Directory 


Waltham Machine Works, Newton St., Wal- 
tham, Mass. 

Wicaco Machine Corp., Wayne Junction, Phila- 
deiphia, Pa. 


SPEED REDUCERS 


Barnes, John S. Corp., Rockford, Iil. 

Boston Gear a 320 Main St., North 
Quincy 71, Mass. 

Brad Foote Gear Works, 1309 So. Cicero Ave., 
Chicago 50, 

Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio 

Cone Drive Gear div, 7171 E. McNichols Rd., 
Detroit 12, 

DoAll Co., Des Wh. 

Farrel- Birmingham Co., Inc., 25 Main St., An- 
sonia, Conn. 

General Electric Co., Schenect tady, 

Horsburgh & Scott Co., 5114 
land, Ohio 

James, D. O., Gear Mfg. Co., 1140 W. Monroe 
‘Chicago 7, 


Your hardness testing is no better than the penetrator Philedelohio Gear Works, Inc., Erie Ave., ond 


A FULL WILSON LINE Every witson Diamond “BRALE” Penetrator 
TO MEET EVERY HARDNESS gives you: 
TESTING REQUIREMENT a flawless diamond « no chips, no cracks 
FULLY AUTOMATIC precise accuracy of penetrator angle 
+ - finds rejects any SPINDLES, Machine 
SEMI- OMA mond wi e sli im ection ...compara’ 
REGULAR sential accuracy and uniformity of penetrator angle National Automatic Tool Co., S. 7th-N. St., 
your complete assurance of — Richmo 
SPECIAL Accurate measurements + No rejection of good parts Stendard - Electrical Pa Co., 2488-90 River 
SUPERFICIAL No keeping of sub-standard parts Wadell ‘Equip. Co.,’ Clark, N. J. 
> No risking good name with customers 
TUKON MICRO & MACRO The matching accuracy of WILSON Diamond “BRALE”’ 
HARDNESS TESTERS Penetrators and “ROCKWELL” Hardness Testers, 
insure perfect hardness testing... EVERY TIME. SPRAYING EQUIPMENT, Metal 


Metallizing Engrg. Co., Westbury, N. Y. 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE SPROCKETS—See Gears, Cut 


230-D Park Avenue, New York 17, N_Y.. 


STAMPINGS, Sheet Metal 
Dayton Rogers Mfg. Co., Minneapolis, Minn. 


Why Dont You GO MODERN ? Revere Bian Ave. be 


You spread manure and sow the seed, 
To make your lawn grow rich and green. 

And then you sweat to keep it short 
With an old time cutting-off machine. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
Speed, Tool, Etc. 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bethiehem Stee! Co., Bethlehem, Pa. 
— Steel Co., 105 W. Bern St., Reading, 


Columbia Tool Steel Co., Chicago Hts., Ill. 

Crucible Steel at America, Oliver ‘Bidg., 
Pittsburgh 30, 

Cumberland Steel 7 101 Williams St., Cum- 
berland, 

Ryerson, Jos. T., & Son, h..., 2558 W. 16th 
St., Chicago 18, Ill. 

& Steel Co., 470 Main St., Fitch- 


rg, 
Timken Roller Bearing Co., Canton, Ohio 
. S. Steel Corp. (American Steel & Wire Co. ), 
pe 436 7th Ave., Pittsburgh, Po. 
Vanadium-Alloys Steel Co., Latrobe, Pa. 
Lovejoy & Co... Inc., Cambridge, 
ass. 


Simonds 


Nobody has to sweat when you cut off push the button and go back to your 


tubing up to 8 inches in diameter—and pinochle game. STEEL DISTRIBUTORS 

bar stock—on the Modern Cutting-off Ryerson, Jos. T., & Son, 16th & Rockwell St., 
Machine equipped with automatic loader. This machine is fast—accurate—economi- Chicago 8, ut. 

Once the loader is filled with stock—in eal. It will save you money. Write for 


random lengths if you wish—you simply full story—and catalog. 


STOCKS AND DIES 
‘MODERN MACHINE TOOL CO Co. lon, 
(2005 LOSEY AVENUE Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Jackson, Michigan Landis Mch. Co., Waynesboro, 
Threadwell Tap ‘& Die Co., Creenfield, Mass. 
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E WORLD'S STANDARD OF HARDNESS TESTING ACCURACY _ 
for Better | 
Values | 
1 


RELIABLE 
SINCE 1895 


WESTERN LINE 


WESTERN Heavy-Duty Upright Drill 

18 Speeds—9 Feeds—12” Overhang—Permanently 
lubricated—Ball Bearing Equipped—Four sizes up 
to 2%” drill capacity. 


CHARD LATHES — Quick 
change, geared head; 16”, 18” 
and 20” swing, 8 or 12 speeds. 
GARVIN AUTOMATIC 
TAPPERS — Up to 38” pipe 
tap capacity; four spindle 
speeds. 
STEPTOE SHAPERS — 14” 
to 24” Heavy Duty; 12” and 
15” High Speed, up to 200 
strokes per minute. 
CHARD LATHES WESTERN RADIAL 
DRILLS — Heavy Duty, 3 to 
8 ft., 16 or 32 speeds. High 
Speed, 3 to 6 ft., 6, 12 or 18 
GARVIN AUTOMATIC _ speeds. 
TAPPERS 


WESTERN HEAVY-DUTY UPRIGHT DRILLS 
contain 18 geared spindle speeds, nine power 
feeds, an extra large work table and ample 
power ... all outstanding features built into 
this one machine. Available in single- or mul- 
tiple-spindle models. All transmission shafts 
are multiple splined, precision ground, and 
have an alloy steel, involute splined spindle of 
heavy-duty proportions mounted on three pre- 
cision ball bearings, with a No. 3 no No. 4 
Morse taper nose. Speed and feed selections oa a 
are made by sliding hardened steel gearing on STEPTOE SHAPERS 
multiple involute splined shafts. All transmis- WESTERN 
sion shafts are mounted on permanently lubri- RADIAL DRILLS 
cated ball bearings, eliminating supplementary 
lubrication. All of the gearing is totally en- 
closed and running in lubricant. Also available 
in high speed, infinitely variable type, single 
or multiple spindles. Complete accessory 
selection. 
For more information on these and other 
machines in the Big 4 Line, write for catalogs. 
Specify capacity desired. 


MANUFACTURED BY 


WESTERN MACHINE TOOL WORKS 
HOLLAND, MICHIGAN, U.S.A. 


‘ 
q 
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¥,"" Single Solenoid Two Position Y%"" 4-way Cam Operated Spring 
4-way “B"-type Valve, for Pres- Return Valve, for Pressures up 
sures up to 250 psi. to 125 psi. 


2 Pedal Foot 
Operated 4-way 
Valve, for Pressures 
up to 200 psi. 


1” Pilot Cylinder Operated 4- 
way Two Position Hydraulic Valve, 
for Pressures up to 5000 psi. 


Cut your costs—and increase your production—by installing 
Quick-As-Wink Control Valves throughout your plant. Proven 
in service, our exclusive, patented* construction assures year 
after year of long, efficient, dependable and low cost operation. 
Production and maintenance men know Quick-As-Wink Valves 
are unsurpassed. Can you afford to gamble with less? Hundreds 
of different types, actions and sizes from 4” to 4”. Get full details. 


*U. S. Patent No. 2,645,450 


Write for BULLETIN NO. 571 Today. 


Control Valves” 


Mfd. by C. B. HUNT & SON, INC., 1943 East Pershing St., Salem, Ohio 
—— Engineering and Sales Representatives in the Principal Cities —— 
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STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat Stock and Wire 

Bliss Co., E. W., Canton, Ohio 

Niagara Mch. & Tool ts 637-697 Northland 
Ave., Buffalo 11, N. 

Nilson, A. H. Machine Bridgeport, Conn. 

U.S." Tool Co. Inc., 255 North 18th St. 
mper: 

ies Alisteei Press Co., 9309 S. Kenwood 

Ave., Chicago 19, Ill. 


STRIP AND SHEET, Ferrous 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Carpenter Steel Co., 105 W. Bern St., Reading, 


Pa. 

Crucible Steel America, Oliver Blidg., 
Pittsburgh 30, 

Ryerson, Jos. Inc., 2558 W. 16th 


orp., 
Div., Carnegie-lllinois Steel Corp., Div., Co- 
lumbia Steel Co., Div., Tennessee Coal, Iron 
. R. Co., Div.), 436 7th Ave., Pittsburgh, 
a. 


STRIP AND SHEET, Non-ferrous 
i Brass Co., 25 Broadway, New York, 
Bethlehem Steel Co., Bethlehem, Pa. 


Bridgeport Brass Co., Bridgeport, Conn. 
ae «| wor Zinc Co., 160 Front St., New York 


Ryerson, Jos. Son, Inc., 2558 W. 16th St., 
Chicago 18, 


STRUCTURAL SHAPES 


Bethlehem Steel Co., Bethlehem, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, iit. 

U. S. Steel Corp., 525 Wm. Penn PIl., Pitts- 
burgh, 30, 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 


SURFACE PLATES 


Brown & Sharpe ite. Co., 235 Promenade St., 
Providence 1, R. 

Bryant Chucking | Co., Springfield, Vt. 

Challenge Mchy. Co., Grand Haven, Mich. 

Delta Power Tool Biv., Rockwell Mfg. Co., 
the Pa 

DoAll Des Plaines, it. 

South Bend Lathe Wks., South Bend 22, Ind 


SWITCHES, Limit 
Ae Gratiey Co., 1331 So. Ist St., Milwaukee, 
is. 


TACHOMETERS—See Indicators, Speed 


TAP HOLDERS 


Brown & Sharpe ito. Co., 235 Promenade St., 
Providence 1, 

Cleveland Co., 4932 Beech 
St., Cincinnati 12, 

Tool Inc., 594 Johneon Ave., Brook- 
yn 

Corp. 1200 Oakman Bivd., Detroit 

Mich 

National Automatic Tool Co., S. 7th - N Sts., 

Richmond, 


tones Co., 1906 Rockwell St., Chicago 


— i 
S Product Directory 
aPut the SQUEEZE on Jj | 
Get more production—at lower cost with 
| Quick-As-Wink* 
AND HYDRAULIC 
| 
Lo Holes 


this entire profile at constant cutting speed 


the Conomatic Pilot copyturns 


The Conomatic Pilot is the only multicycling copying 
lathe that provides constant feed per revolution by 
means of a piloted hydraulic feed—an important reason 
why you can profile turn parts like this to very close 
tolerances on all surfaces at full production speeds. 
When used for finishing only, the Conomatic Pilot can 
often eliminate green grinding operations. 


Write today for details of the Conomatic Pilot lathe. 


The Conomatic Pilot Model KU is a 


al hydraulically-controlled multicycling 
copying lathe that can automatically 
reproduce practically any profile, using 


a motorized rotating template. It can be 


CONE AUTOMATIC MACHINE CO., INC., WINDSOR, VT. adapted to a wide variety of slides and 


tool stations. 
PILOT DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 


For more information fill in page number on Inquiry Card, on page 255 
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TAPPING HEADS Warner & Swasey Co., 5701 Carnegie Ave., Hanson- Whitney Co., 169 Bartholomew Ave., 
inc, Station F, P.O. Ben 100. Werte, Holland, Mich. Hill Co. W. 65th St., Cleveland 
Davis Boring, Tool "Div. Gi Landis ch. Oy, Waynesboro. 


eat Inc., 592 Johnson Ave., Brook- Co., 254 N. Laurel Ave., Des Plaines, 
National Automatic Th Tap & Die Co., Greenfield, M 
Thriftmaster Products Corp., 1076 N. Plum Winter Bros. Co., Rw BJ Mich. nan 

St., Lancaster, Pa. 


THREAD ROLLING EQUIPMENT 


Hartford Special Machinery Co., 287 Home- 
is Machine Co., Waynes! 
TAPPING MACHINES National Acme Co., 170 E. Cleve- 
Boker Bros., Inc., Station F, P. O. Box 101, Greentield Tap & Die Corp., Greenfield, Mass. land 3, Ohio 
, Landis Mch. Co. National Machinery Co., Ohio 
1S Wason Ave., National Acme eg 790 ©. 1st St., Cleve- Reed Rolled Thread Die Co., P. O. Box 350 
Cintinnatl Bi Ktord Div. of Giddings & Sheffiela Corp” 1, Ohio 
incinnati Bickfor iv. of Giddi ffiel ie op. yton i 
Mch. Tool Go. Ookiey, Onis” sheffield Corp., 721 Springfield St., Dayton 1, V & O Press Co., Hudson, New York 

Crreage Pneumatic Tool Co., New York 17, 


“Dayton 1, 


Elon. Detroit 7, Mich. 

Ox or ic 

Govro-Nelson Co., 1831 Antoinette St., Detroit Gasarn aan. Sow ‘Corp., New Haven, Conn. Royal Design & Mfg. Inc., 0 Mile 
8, Mich. Errington Mach. Lab. Inc., 24 Norwood Ave., d., Centerline, Mich. 

Hamilton Tool Co., 834 S$. 9th St., Hamilton, Staten Island 4, N. Y. Scully-Jones Co., 1906 S. Rockwell St., Chi- 
hio Hill Acme Co., 1201 W. 65th St., Cleveland 2, cago 8, Ill. 

Wil Ae Acme Co., 1201 W. 65th St., Cleveland 2, Ohio 


Landis Mch. Co., Pa. 
Ingersolt- Rond Co., 11 Broadway, New York Sheffield Corp., Dayton 1, Ohio 


Kautman’ Co., Manitowoc, Wis. TOOL HOLDERS 
ondis Apex Tool & Cutter Co., Inc., 235 Canal St 
Landis Mch Co., Waynesboro, Pa pex Too u hie ® be 
are i Inc., 3840. E. Outer Drive, Detroit THREAD CUTTING TOOLS Shelton, Conn. 

, Mic 


Armstro: Bros. Tool Co., 5200 Armstro Armstro! Bros. Tool Co., 5200 W. Armstrong 
Le Maire Tool & Mfg. Co., Dearborn, Mich. Ave., Chicago, Ill. be Ave., Chicago, Ill 


Moline Tool Co., 102 20th St., Moline, Ill. Eastern Mch. Screw Corp., New Haven, Conn. Bridgeport Mches., Inc., 500 Lindley St., 
Automatic Co., Inc 7th and 


yh Geometric Tool Co. Div., Greenfield Tap & Die Bridgeport 6, Conn. 

N Sts., Richmond, Ind Corp., New Haven 15, Conn, Cleveland Automatic M jem. Co., 4932 Beech 

Cleveland 1242 E. 49th St., 
Cleveland 

Davis Bori Giddings & 
Machine md du Lac, Wis. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Mch. Screw Truman & Barclay 

New Haven 6, Conn 

Eciipes Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Metal Carbides Cor be 6001 Southern Bivd., 
Youngstown 12, i 

R & .. Tools, 1825 Bristol St., Philadelphia 


40, Pa. 
Scully-Jones & Co., 1903 St., Chi- 


Vascoloy-Ramet Corp., 
Walton Co., Hartford ‘10, Con 


Wesson Co., 1220 Weateas Heights Bivd., 
COMPLETE LINE eee = willis, Me Co., 400 Vulcan St., Buffalo 
the LEADING LINE SINCE 1891 {ity 


Errington specializes in the manufacture of 
: high speed multiple drilling and tapping 


Allegheny Ludlum Steel Pa. 


Armstrong Bros. Tool Co., 5200 W. Armstr: 
attachments. The name Errington is your assur- Ave., Chicago, Ill Sie 


Haynes Stellite’ Co., 725 So. Li St., 
ance of top-quality products . . . your assur 
ance of the finest and most modern tools to Lovejoy Tool Co., Inc., Springfield, Vt. 


produce first-grade workmanship at minimum 
operating costs. 


QUICK-CHANGE j POSITIVE TOOL MATERIAL, Cemented Carbide 


Drill, Tap and Set { and then re-handled 
Studs, etc., with- 


Armstrong Bros. Tool so 5213 W. Armstr 
FRICTION out moving work, 1 and topped. Ave., hicago 3 


For blind holes, tepping Ren BALL BEARING Cleveland, Ohi 
copper, w ledividual {friction CONE-DRIVE DoAll Co., 754 Ne Laurel Ave., Des Plaines, Ill. 
there is danger of breaking edjstmont in each i Designed for Ball Kennametal, Inc., Latrobe, Pa. 
taps. tep-holder, if re- j Bearing High ovejoy Tool Co., Inc., Springfield, Vt. 
5 Drill P Metal Carbides Corp., Youngstown i2, Ohio 
quired. peed Drill Press. Valenite _Matols Sak. Mich. 
‘ascoloy-Rame ‘aukegan 


We: Woodward Height 
button or acorn die threading. Ferndale, Mich. eig 


TOOL MATERIAL, Ceramic 
Metal Carbides Corp., Youngstown 12, Ohio 


i STATEN ISLAND 4. NEW YORK is Norton Co., 1 New Bond t., Worcester 6, 


Mass. 
Vascoloy-Ramet Corp., Waukegan, Ill. 
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ERRINGTON Mechanical Laboratory, Inc. 
Main Office and P. 
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“Series A” Adomazic Drilling and Tapping Machines 


producing faster... better... easier... from coast to coast! 


Hartford, Conn. — Saginaw, Mich. 
Pratt & Whitney Aircraft Saginaw Steering Gear Division, 


Midland Park, N. J. General Motors Corporation 
Marlow Pumps Division Chicago, Ill. 
. Ford Motor Co., Aircraft Engine 
Reading, Pa. 
Textile Machine Works He, Wt 
ibertyville, Ill. 
Syracuse, N. Y. The Frank G. Hough Ce 


Carrier Corporation 
Morton Grove, Ill. 


Y. Bell and Gossett Co. 
Springfield, Ill. 
Barberton, Ohio Allis-Chalmers Mfg. Co. 


Ohio Brass Co. 


West Allis, Wis. 
Cleveland, Ohio Allis-Chalmers Mfg. Co. 
Eaton Mfg. Co. Tulsa, Okla. 
Cleveland, Ohio Aero Parts Mfg. Co., Inc. 


Fawick Corporation 


Omaha, Neb. 
Marion, Ohio Omaha Production Co. Division, 
Eaton Mfg. Co. Vickers, Inc. 
Highland Park, Mich. San Francisco, Calif. 
Ford Motor Co. Chas. M. Bailey Co. 
Jackson, Mich. South San Francisco, Calif. 
Calvin Machine Products, Inc. Smith-Blair Co. 


These are a few of the Cleereman “Series A” users 
who find this “box cycle” automatic Drilling and Tapping 
Machine the answer to their problems. 

Drilling and tapping a hole ‘“‘at the touch of a button” 
produces faster, easier and at highest profits. Operators 
are relieved of handling cumbersome controls. Operator 
morale is boosted and operator fatigue reduced. 

Join the rapidly increasing Cleereman “Series A” users 
list. This fast set-up production-type drilling and tapping 
machine has a place in your plant. Don’t delay increasing 
your production efficiency. Wire, write or phone about 
your jobs right now. 


BRYANT 
Machinery & Engineerin 


Compa: CLEEREMAN MACHINE TOOL CORP. 


General Office GREEN BAY, WISCONSIN 
555 West Washington Blvd., Chicago 6 


Representatives in Principal Cities 


For more information fill in page number on Inquiry Card, on page 255 MACHINERY, September 1957—375 
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Engineers, setup men, operators . . . all find 
helpful information in this booklet, ‘’Applica- 
tion and Operating Instructions,’ furnished 
with every Reed Thread Rolling Attachment 
... and available to manufacturers tooling 
machines for thread rolling. 


It furnishes data to help reduce operating costs 
and produce high quality threads. With this 
booklet, setup men without previous thread 
rolling experience have successfully completed 
the setup for production. 


REED Engineering Service . . . 
e Complete Technical Information for the 
selection of equipment and tooling for your 
requirements. 


*® Highly Skilled Personnel to assist with the 


AN 
initial installation as well as subsequent threading = 


SIZES 
applications. IN STOCK 
Write for Attachment Application Booklet B. 101 
Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S. A. TRAI6I 


Sales Offices in: Beficlo, Chicago, Cleveland, Compton, Callif., 
Houston, | lei te AAI ._M te, 


Denver, Detroit, Englewood, N. J., 


1, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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TOOL MATERIAL, High-Speed Steel 


Allegheny Ludium Steel Corp., Pittsburgh 

Apex Tool & Cutter Co., Inc., 235 Canal hg 
Shelton, Conn. 

Armatrong | Bros. Tool Co. 5213 W. Armstrong 

hicago 

Carpenter Stee oding, 

Cleveland Twist Britt Co, 1242 E. 49th St., 
Cleveland 14 

Crucible Stee! Co. a America, Oliver Bidg.. 
Pittsburgh 30, Pa 

Gu, Mant Corp., 289 Wells St., 


ass. 

Detroit, 20, Mich. 
Lovejoy Tool Co., Inc., Springfield, Vt. 
Vanadium Alloys ‘Steel 'Co., Latrobe, Pa. 


Greenfield, 


TRACING ATTACHMENTS 


American Tool Works Co., Cincinnati 2, Ohio 

Atlas Press Co., Kalamazoo, Mich. 

G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., du _ Lac is. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10 

Gorton Mch Co., 1531 Racine St., Racine, Wis. 

Jones & Lamson Mch. Co., 513 Clinton _ a 
Sprin Vt. 

Sidney ‘Tool Co., Sidney, Ohio 

Wales Strippit Co., Akron, N. Y. 

Werner & wasey, 5701 Carnegie Ave., Cleve- 

a 


TRANSFER MACHINES, Automatic— 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 
Allis-Chaimers Mf Milwaukee Wis 
Barnes, John S. hy Rockford, i. 
Boston Gear Wks., 


Cleveland Worm & 
Cleveland 4, Ohio 
Oilgear Co., 1569 W. Pierce St., Milwaukee 


Wis. 
Electric & Engr. Co., 1047 Ivanhoe 
Cleveland 10, 
Viewers. Inc., Detroit 32, Mich. 


TRUCKS, Material Handling 


Hamilton Tool Co., 834 So. 9th St., Hamilton 
Ohio 


TUBE-FLANGING MACHINES 

Grant Mfg. Co., 90 Silliman Ave. 
Bridgeport 5, Con 

Niagara Mch. & Too!’ Wks., Northland 
Ave., Buffalo 11, N. 


TUBE FORMING AND WELDING 
MACHINES 

Yoder Co., 
Ohio 


550 Walworth Ave., Cleveland, 


TUBE MILLS 


Yoder Co., 550 Walworth Ave., Cleveland. 
Ohio 


TUBING, Non-ferrous 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Ce. Port Huron 34, Mich, 
Inc., 230 Park Ave. 
New 
Ryerson & Son, A, “Jos. T., 2559 W. léth St., 
Chicago 18, Ill. 


TUBING, Steel 
Allegheny Ludlium Stee! Corp., Pittsburgh, Pa. 
Babcock & Wilcox Co., Beaver Falls, Pa. 
Carpenter Stee! Co., Reading, Pa. 
Crucible Steel Co. of America, He 

Oliver Bidg., Mellon Square, Pittsbur, 


Pa. 
(Continued on page 378) 
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296 extra square feet 
per gallon with Lowe 
Napry Red Primer! 


One more good example of the kind of problem you can solve when 


you call in one of Lowe Brothers experienced finishing engineers. 


Here’s the full report: 


“This firm tested one drum of Napry Red Primer by reducing 48 gal- 
lons with 12 gallons of Naphtha. We finished 830 steel tanks, each 38 
sq. ft., using 39 of the reduced 60 gallons. That averages 809 sq. ft. per 
gallon against 513 sq. ft. with the ‘old’ primer. And Napry is smoother, 
dried faster and cost 50c less per gallon.” 


Find out what a Lowe Brothers finishing engineer can do to help re- 
duce your painting costs. Let him make a “flow-chart” analysis of your 
finishing system without obligation. Send the coupon right now. 


LOWE BROTHERS 
INDUSTRIAL FINISHES 


QUALITY UNSURPASSED SINCE 


1870 


The Lowe Brothers Company M-9 


Dayton 2, Ohio 
Style-tested paints for Home and Industry (] Please have my nearest Lowe Brothers Finishing 


Engineer call on me as soon as possible. 


REPRESENTATIVES IN: Chicago, Ill. a 

Boston, Mass. e Jersey City, N. J. 

Rochester, N. Y. ° Dayton, Ohio 

Columbus, Ohio * Milwaukee, Wis. FIRM 

Indianapolis, Ind. * Cincinnati, Ohio ADDRESS__ 

Detroit, Mich. °* Springfield, Mass. 

Philadelphia, Pa. CITY ZONE STATE 


For more information fill in page number on Inquiry Card, on page 255 
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from cold strip 
to finished tubing 


IN ‘ig 


with a 


YODER 
ELECTRIC-WELD 
TUBE MILL 


One of the fastest ... and one of the least 
expensive . . methods of making steel 
tubing is with a Yoder Electric-Weld 
Tube Mill. The Yoder method eliminates 
the need for time-consuming heat treat- 
ments and costly conditioning furnaces 
for most tube needs. Scrap losses, too, 
are far lower than any other method ... 
usually less than 2%. 


The Yoder Type-M Mill shown above is 
operated by one man and a helper. Coiled 
strip on this mill is continuously cold- 
roll formed, welded and cut to required 
lengths in a matter of seconds... at 
speeds up to 340 f.p.m. The quality of 
the resulting tube is constantly better 
than the requirements of commercial 
standards. This is one of many reasons 
why manufacturers and users of tubing 
the world over are using more Yoder 
mills than all other makes combined. 


If your business requires pipe and tub- 
ing, ferrous or non-ferrous, in sizes from 
l4-inch up to 26-inch diameter, Yoder 
can supply the engineering service and 
machines to produce it faster and better 
for less! For complete details, write for 
the Yoder Tube Mill Manual. It’s yours 
for the asking. 


THE YODER COMPANY 


5504 Walworth Ave. © Cleveland 2, Ohio 


PIPE AND 


TUBE MILLS 


(ferrous or non-ferrous) 


MANUFACTURING 
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National Tube Div., U. . Stee! Corp., 525 Wm. 


Penn Place, Pa. 
Revere C rt & Brass, inc., 230 Park Ave., 
New 17, N. Y. 


Ryerson, Jos. T., & Son, 2559 W. 16th St., 
Chicago 18, ih. 
Timken Roller’ Bearing Co., Canton, Ohio 


TUBE & PIPE CUTTING-OFF MACHINES 
Grieder Industries, Inc., Bowling Green, Ohio 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Dayton 1, Ohio 


UNIT HEATERS, Electric 
General Electric Co., Schenectady, N. Y. 


VALVE CONTROLS 


anspor °., jansport, ind 

Philadel ia Gear Works (otorized), Erie Ave. 
St., Philadelphia, Pa. 

Inc., Detroit 32, Mich. 


VALVES, Air 

in a Corp., 510 S. Wolf Rd., Des Plaines, 

Hunt, C. B., & Son, Inc., 1911 E. Pershing St. 
Salem, Ohio 


Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc. L ogansport, Ind 

Mead Specioities Co. 4114 N. Knox Ave., Ch 
cago 


Ross Operating Valve Co., 110 E. Golden 
Ave... Detroft 3, Mich chigan. 

Schrader’s Son, A., 470 Vanderbilt Ave., 
Brooklyn 38, 


N. Y. 
Skinner Chuck Co., 95 Edgewood Ave., 
Britain, Conn. 
Tomkins-Johnson Co., 
Jackson, Mich. 


New 
617 N. Mechanic St., 


VALVES, Hydraulic 


Barnes, John S. Corp. 


Rockford, 
Denison Engrg. Co., 


1160 Dublin st “Columbus 


American Steel Foundries, 

1150 Tennessee Ave., wre 29, Ohio 

Hunt, C. B., & Son, 1911 E. Pershing St., 
Salem, Ohio 

Hydraulic Press Mfg. Div., Mount Gilead, Ohio 

Inc., 810 Center Ave., 
ogansport, 

Ones °., 1569 W. Pierce St., Milwaukee, 


Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Blvd. Detroit, Mich. 
Watson: Stillman Co., Roselle, NJ. 


hio 
Elmes Eng. Div., 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 


Mches., 
Bridgeport 6, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. - 
Cincinnati Milling Grinding Mche: 
4701 Marburg Ave., Cincinnati 9, << 
Cincinnati Milling Mch. Co., Oakley, Cincinnati 


hio 
Delta — Tool Div., Rockwell Mfg. Co., 


Pittsburgh, Pa. 
Logansport Machine Co., Inc., 810 Center 
2005 Losey Ave., 


ve., Ind. 
990 Housatonic Ave., 


500 Lindley St., 


Modern Mch. Tool Co., 
Jackson, Mich. 
Producto Mch. Co., 
Bridgeport, Conn. 
—— Engineering Co., Frankenmuth 2, 


Wesson Co., 1220 Woodward Hghts. Blvd., 
Detroit 20, Mich. 


ANSWERS YOUR 
QUESTIONS ON 


INDUSTRIAL 
LUBRICATION 
PRACTICE 


This book is a guide to sound lubri- 
cating practice and its application to 
cost-saving machine operation and 
maintenance, and intelligent trouble- 
shooting. It provides valuable in- 
formation for all who are respon- 
sible for the trouble-free, efficient 
operation of machinery, mechanical 
equipment and the prime movers 
which drive it. 


534 Pages 
167 Illustrations 


$8.00 


In Canada or overseas, $8.95 


Send for your copy of INDUSTRIAL 
LUBRICATION PRACTICE today. 
In one convenient volume it will give 
you clear-cut, authoritative answers 
to many of your most perplexing 
problems. Order directly from the 
publisher, and the book will be sent 
immediately. You may return it 
within five days if you do not find it 
completely satisfactory. If you send 
payment in full with your order we 
pay the postage. Same return privi- 
lege applies, of course. 


THE INDUSTRIAL PRESS 
93 Worth Street 
New York 13, N. Y. 
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: 
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For the first time —on any milling machine 


ELECTRONIC DYNA-DRIVE 


REGISTERED TRADE MARK 


THE *TORQUE-THINKING’” TABLE FEED 


Yours 


EXCLUSIVELY 
with 


GORTON 


MASTERMIL 


@ The exclusive Gorton Dyna-Drive® 
Table Feed unit “thinks while it 
works.” It automatically adjusts to 
provide the exact amount of torque 
required. This electronic “brain” 
compensates during the cutting oper- 
ation for small variation in density, 
hardness and molecular structure of 
the material being machined. Results 
are exceptionally fine finish and pro- 
longed cutter life. 

The Gorton Mastermil is precision- 
built throughout, simple, rugged with 
the finest milling head of any ma- 
chine in its class. Ram adjusts in 
and out. Turret revolves and spindle 
swivels 90° left or right. 


Learn more about this 
remarkable machine 
by writing for 

bulletin 2699-A— 
1309 


1309 Racine Street Racine, Wisconsin 


~Tracer-Controlled Pantographs, Duplicators standard and special... Horizontal and 


HUGE: 20RD Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


A7-1003-1P 
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— 
> 
OE 
ae 
GORTON 
56-1 
; 


Product Directory 


WITH THE 
HEAVIER. 


MORE RUGGED 


“PUSH BUTTON” 
LOCKING DEVICE 


Featuring exclusive advances in an 
outstanding design—Williams new 
improved, patented Locking Ad- 
justable is built to resist the abuse 
of heavy service commonly associ- 
ated with this type of wrench. 
Diagrams point up major improve- 
ments in locking mechanism. 

Available in 6, 8, 10, 12 and 15” 
sizes, Williams Locking Adjust- 
ables offer rapid, one-hand 
adjustment and positive protected 
locking in precision drop-forged 
construction. 

Your local Williams distributor 


will give you fastest service at 
lowest cost. 


For detailed data on the “Broad- 
est Line of its Kind”... WRITE 
for Catalog 303. 


PEWILLIAMS 


408 VULC) 


BUFFALO e NEW YORK e 
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DUE TO WILLIAMS 
CONTINUOUS PRODUCT 


Over 30% 


pin 


heavier ring 


New overshift 


2-way protection of 
locking mechanism 


if head of pin is 
struck directly, 

pin goes into 
overshift 

Position. 


impact at 

heed of 
wrench, inertio 

stopped by 
shoulder on 
bottom of 


e LOS 


ANGELES 


WELDING EQUIPMENT, Arc 


General Electric Co., 


Schenectady, 
Lincoln Electric Co., 22801 St. 
Cleveland, Ohio 


Linde Co., New York 17, N. Y. 


N. Y. 
Clair Ave., 


WELDING EQUIPMENT, Gas 


Air Reduction Sales Co., 150 E. 42nd 
New York 
Linde Co., New ‘York i7, 


WELDING EQUIPMENT, Resistance 


Eisler Enore. S Co., Inc., 750 South 13th 
Newark, 
Federal Mch. a Welder Co., Warren, Ohio 


WELDING POSITIONERS 


Eisler Co., Inc., 750 South 13th 
Newar 


WELDMENTS 


Bliss, E. W., Co., Canton, Ohio 

Mahon, R. ‘C. Co., Detroit 34, Mich 

vee Allsteel Press Co., 93rd St. & S. Ken- 
ood Ave., Chicago, ii 


WIPERS 
Scott Paper Co., Chester, Pa. 


WIRE 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
(Stainless) 
Bethlehem Steel Co., Bethlehem, Pa. : 
Carpenter Steel Co., ‘105 W. Bern St., Reading, 
‘a. 
Crucible Steel Co. of America, Henry W. Oliver 
idg., Mellon Square, Pittsburgh 22, Pa. 
U. S. Steel Corp., vee Steel & Wire >. 
Div., Columbia Pe Co. Div. Ten 
Coal, ron & R. R. Co., Div.) 436 7th 
Pittsburgh, Pa. 


WIRE FORMING MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 
Cosa Corp., 405 Lexington Ave., New York 


Eisler ork BJ Co., Inc., 750 South 13th St., 
_Newark, 
A. Co. 
Tool” inc., 255 
Ampere, N. J. 


Bridgeport, Conn. 
North 18th St., 


WOODWORKING 


Atlas Press Co., Kalamazoo, Mic 

Delta Power Tool Div., Roceweli Mfg. Co., 
Pittsburgh, Pa. 

Greaves Mch. 2011 Eastern Ave., 
Cincinnati 2, 

Bros. 2136 - 12th St., Rock- 


I. 
Onsrud Machine Works, Inc., Niles, tll. 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 

— Mfg. Co., 133 Sheldon St., Hartford 2, 
onn. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 


Ave., Chicago, Ill. 
Chhenge Pneumatic Tool Co., New York 17, 


Standard ont Steel Co., Jenkintown, Pa. 
, & Co., 400 Vulcan St., Buffalo 


WRENCHES, Power Chuck 


Cushman Chuck Co., 806 Windsor St., 


Hart- 
ford 2, Conn. 


Te 
THESE 4 IMPROVEMENTS 
| \ HAVE BEEN MADE 
whe 
AMS 


BA BEARINGS 


' sealed and prelubricated for life... 


over 10 years of successful use and improvement. Used 
in machine tools wherever sealed and pre-lubricated 
bearings are required. M-R-C Synthe-Seal Ball Bearings 


are available in a wide range of sizes with these features: 


1 Seal groove ground concentric 
with bore and race. 


2 Pliable synthetic rubber wiping 
lip contacting ground sealing sur- 
face of inner ring. 


One-piece pressed steel insert for 
rigidity. 


3 

4 Completely leakproof seal in 
outer ring groove. 

5 Contains required amount of 

proper lubricant to meet 

specific operating speeds and 

temperatures. 


Write for 
Bulletin 1528 
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MARLIN-ROCKWELL ORPORATION | bearings 


NOW 
U.S. SAVINGS BONDS 


PAY YOU HIGHER INTEREST 
FASTER! 


If you’ve always bought U.S. Savings Bonds for their rock-ribbed safety, their guaranteed 


return, the way they make saving easier—you’ve got one more reason now! 


Every Series E United States Savings Bond you've bought since February 1, 1957 pays you a 
new, higher interest—3%4% when held to maturity! It reaches maturity faster—in only 8 
years and 11 months. And redemption values are higher, too, especially in the earlier years. 


About your older Bonds? Easy. Just hold onto them. As you know, the rate of interest 
a Savings Bond pays increases with each year you own it, until maturity. Therefore, the 
best idea is to buy the new—and hold the old! 


The main thing about E Bonds, of course, is their complete safety. Principal and 
interest are fully guaranteed. They are loss-proof, fire-proof, theft-proof—because the 
Treasury will replace them without charge in case of mishap. Your Savings Bonds are as 
solid as a rock—backed by the full faith and credit of the United States. 


Maybe you already know about Savings Bonds—as one of the 40 million Americans who 
own them today, or as one of the other millions who have used Bond savings to help pay 
for new homes, cars, or college educations, or to make retirement financially easier. If so, 
this is familiar territory to you—you know there’s no better way to save. 


But if you’re new to the game, find out about Savings Bonds and what they can do for 
your future. Ask your banker, or check with your employer about the automatic Payroll 
Savings Plan that makes saving painless and easy. 


PART OF EVERY AMERICAN’S SAVINGS 
BELONGS IN U.S. SAVINGS BONDS 


The U.S. Government does not pay for this advertisement. It is donated by this publication in 
cooperation with the Advertising Council and the Magazune Publishers of America. 
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—— Tell us your production problem... 
MILLING 
maces let us help you solve it 


If you have a problem involving cams, save time, effort and money by 
calling on Rowbottom’s experience and facilities to solve it. As pioneers 
in cam production and in building cam production machines as well as 
in being in position to provide complete service as your “Cam Depart- 
ment,” you can depend on Rowbottom for all your requirements. 


Rowbottom’s complete service includes production of box, barrel, side 
or indexing cams, If your needs call for cams of extra long life, Row- 
bottom can furnish them heat treated exactly to your specifications with 
bore and shapes ground to your requirements. You can depend on Row- 
bottom for prompt, complete, competent service whatever your needs. 


The model 348 Rowbottom Cam Miller illustrated here is typical of 
the machines available in the Rowbottom 
line . . . a high production machine for pro- 
ducing box and face cams. The two cams il- 
lustrated are typical of those produced on 
other Rowbottom machines. 


Illustrated literature showing machines and 
other typical Rowbottom-produced cams is 
available on request. 


THE ROWBOTTOM MACHINE CO. 


WATERBURY CONN. 


NEW BALANCED CUTTING ACTION 


CON 


Make your money count! Replace more 
H.S. Rotaries and Mounted Grinding Points. 


A NEW 
LOW PRICED 
HIGH CLASS 
PERFORMER 


Made by the originator of ground- 


from-the-solid Rotary Files, and pio- SPECIAL 

neer in this type of Carbide Mill, who DEBURRING lications. ‘Write for Catalog 56-G 
presently offer the largest range PROBLEMS = CARBIDES 7 
of standard types, shapes, and sizes. 


ARE SOLICITED METAL CORP., Youngstown 12, 


OPERATE EFFICIENTLY AT USUAL CARBIDE 
SPEEDS, YET PERFORM BEAUTIFULLY AT THE 


PHONE, WIRE, OR WRITE US NOW 
FOR PRICES 


TOOL INDUSTRIES INC. 


636 lowa Avenue, Saginaw, Michigan 
Ask for a Severance catalog today! 


For more information fill in page number on Inquiry Card, on page 255 


= 
THE ECONOMY MILL NEW DESIGN NEW CARBIDE = 
CUTTING HEADS A oT, = BLADES 
NBS” HARDEST MAN-MADE METAL! 
improved TALIDE METAL is uni- 
SLOWER SPEEDS OF STEEL CUTTERS TALIDE’) 
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SMALL INSTRUMENT PARTS wiTH MORE 


ANTIQUE 


MACHINING 
METHODS? 


ACCURACY - ECONOMY and SPEED 


ON TE VIN INSTRUMENT 


LATHES 


For efficiency small work should be done on a 
small lathe. In many cases the work done on 
an instrument lathe requires a degree of pre- 
cision and fine finish which cannot be obtained 
from larger machines. LEVIN lathes are made 
in two collet capacities, 5/16” or 3/16”, and 
thirty-three different models. Over 150 sizes 
of collets available in either capacity. Send 
for catalog “‘M” describing complete line of 
instrument lathes and accessories. 


NGELES 7, CALIFORNIA 


sharp as a tap 


ith 
“ne 
TAP SHARPENER 


50 
, 3, 4 flute 
taps 


@ low cost 
@ quick 
® accurate 


®@ push button 
controls 


to 1-1/16” 


MODEL 60 
for 4, 5, 6 flute taps @ no cams 

collet required 
Write for demonstration and literature 


ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. Rockford, lit. 


to 2-1/4” 
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The choice for outstanding performance 
nd dependable service is: 


B & RB 
PRECISION BEARINGS. 
Have you our new catalog =20 listing many sizes 
available fer immediate 
delivery? 


THE BALL & ROLLER BEARING CO. 
DANBURY, CONN. 


DO YOU BEND? CUT? 


“A MANUAL OF PROCESS for THE COLD BENDING OF 
METALS and ABRASIVE CUT-MACHINING OF METALS” 
gives practical advice on all phases of cold bending and 
abrasive cutting. Simply written by shop men for shop men. 


Price $2.50. 
Wallace Supplies Mfg. Co. 
1304-08 Diversey Parkway Chicago 14, Illinois 


CAMS 


MADE TO 


YOUR SPECS! Dr. Chas. Eisler ME, Founder 


Chas. Eisler, Jr., Pres. 


Mfrs’ agents wanted 
EISLER ENGINEERING CO., INC. 


738 SOUTH 13TH STREET 
NEWARK 3, N. J S.A 


For more information fill in page number on Inquiry Card, on page 255 


4 
LOUIS LEVIN & SON, INC.-3610 S. BROADWAY-LOSA | 
> 8 | 
| 
| 


Expert Help for 


Designers 


Buyers 


Installers 
Operators 


of Hydraulic and Pneumatic Equipment 
for Production Machinery 


Are you making maximum use of automatic machine and work- 
handling operations controlled by hydraulic or pneumatic power? 
HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
now provides you with comprehensive, up-to-date information on 
this subject, which is growing daily in importance as automation be- 
comes more and more widespread. 


HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 


shows you: 


. how to make the most of the advantages of fluid power. 


...how to choose the equipment, the circuit arrangements and 
the operating medium best suited for each application. 


.. » how to select the right kinds of packings and seals for hydraulic 
and pneumatic applications. 


. how to decide on the kind of sequencing to use. 


. how to analyze equipment for accuracy of control, safety, ease 
of ‘operation, ete. 


. how to decide whether to use air or oil to do a particular job. 


. how to maintain your hydraulic and pneumatic equipment at 
top ‘operating efficiency. 


COVERS ALL THESE SUBJECTS! With the tremendous variety of equipment that is available, and the 


almost infinite number of circuit arrangements that are possible, it re- 
quires expert knowledge to make the most efficient use of hydraulic 


The Evolution of Fluid Power and pneumatic power—knowledge that takes years of study and ex- 
Hydraulic Fluids perience to acquire. HYDRAULIC AND PNEUMATIC POWER 
The Hydraulic Power Unit FOR PRODUCTION has been written by an expert who has spent 


many years in the fluid-power field. The author, Mr. Harry L. Stewart, 


Hydraulic Accumulators is well equipped to answer the questions that arise when the applica- 


Fluid Power Lines tion of fluid power is under consideration, and to supply the facts that 
Hydraulic Valves and Their Functions you should know if you are to get the most out of your equipment 
Hydraulic Cylinders, Intensifiers, and Motors after it is placed in operation. 


Heat Exchangers for Hydraulic Systems From a wealth of firsthand experience, and with the cooperation of 


Synchronizing the Movement of Fluid Power Rams experts and manufacturers of all types of hydraulic and pneumatic 
Dual Pressure Hydraulic Systems equipment, he has brought together information not hitherto avail- 
Safety Controis for Hydraulic Circuits able in a single, convenient source . . . information that will be in- 


: = “ - valuable to the newcomer to the field and that will also serve as a 
Sequencing of Hydraulic Cylinder Motion useful reference to those now active in fluid-power work. A review 
Packings and Seals of the chapter headings at the left will give you some idea of the 
Air Filters, Lubricators and Regulators scope of the book. 


Pneumatic Controls 


If you are planning to purchase, install or operate hydraulic or 


Air Cylinders and Their Design pneumatic equipment, this book can save you many hours of time 

Power-operated Holding Devices and more than repay its cost. Here is a veritable encyclopedia of in- 

Pneumatic Safety Circuits formation about fluid-power circuits, types of equipment and opera- 

y : tional details. Order your copy today and put it to work for you at 

Remote Control Pneumatic Systems once. Just use the convenient coupon below, and note that you may 

Combination of Fluids in a Single System return the book within five days if you do not find it completely 
satisfactory. 


-------------MAIL THIS ORDER FORM TODAY-.---------------- 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me . . . copies of HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
(Price, $8.50). If | do not find it completely satisfactory | will return it within five 
days and payment will be refunded. 


416 Pages 
348 Illustrations 


$$.50 


In Canada or overseas, $9.40 


(J 1 enclose payment in full. Send book(s) postpaid. 


C) Bill me. [) Bill my company. (Postage and handling charges of 15¢ per book 
are added if payment in full is not enclosed. Orders from overseas must be accom- 
panied by remittance in full in U. S. funds.) 


\ 3 
~ 
tion wachinerd 
(Please fill in if you want book sent to your home) M-2 
* This information would be appreciated for our records. 


| DO ALLThese Jobs 
_ with ONE TOOL 


180° UNIVERSAL BRAKE 


Smith's 180° Universal Brake is the answer to the need for 
one low’ cost tool that can handle a wide variety of bending 
and forming jobs with speed and accuracy. Designed to 
permit selective bending of portions of a workpiece without 
restriction, the Universal Brake’s application and use is 
literally unlimited. It will handle 18 gauge mild steel 26” 
wide to 7 gauge 1%” wide, at any angle, up to 180° in one 
operation. It has adjustable angle stops and back gauges to 
assure precise duplication of work pieces, making it a very 
valuable production tool. Write for illustrated circular and 
more details. U.S. Patent No. 2,651,349 


R M | T ELIZABETH AVENUE 
WAUKEGAN ILLINOIS 


ASSEMBLY 


Why let REJECTS 
reach HERE 
When you can STOP 


at the machine 


Precision Internal Gage 
for holes ¥e” to 10” dia. 
with tolerances in tenths. 


USERS SAY: 


“Tolerances actually reduced 
by .0002.” 


“Back tapers eliminated.” 

“Marked increase in percentage of acceptable 
work.” 

“Any number of different operators get the same 
reading, thanks to the automatic positioning and feel.’’ 
“Doesn't get out of order if handled a little rough.” 


USERS INCLUDE: 


Jet engine, automatic trans- 
mission, h hold appliance 
farm machinery, guided 
missile and other volume-pre- 74 Farwell St. 
cision plants. IT MAKES WALTHAM 54 
PRECISION GAGING EASY. MASS. 


COMTOR 
COMPANY 


ROOFE Heavy Duty 


BULL NOSE 
CENTERS 


Accuracy, dependability . 
and economy are watchwords 
in the manufacture of Roofe 
Live Centers. That's why 
users come back again and 
again. Double rows of ball 
bearings in the large and 
small ends of Bull Nose Cen- 
ters make perfect alignment 
positive on your work. 


Two shank sizes provide 
diameters from 14” to 714” 
for a variety of work with a 
single center. 


Write for our catalog. 


HOUSTON GRINDING & MFG. CO., Inc. 


P. O. BOX 7461 * HOUSTON 8, TEXAS 
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DYKEM 
STEEL BLUE’ 


ckage is 

8-oz. can fitted with 

Bakelite cap holding 

soft-hair brush for a 

plying right at bench; & 
metal surface ready for = 
layout in a few minutes. 3 

4 The dark blue background 
> makes the scribed lines & 

show up in sharp relief, 
prevents metal glare. In- & 

creases efficiency and 

accuracy. 


THE DYKEM COMPANY 
303R North St. St. Louis 6, Me. 


CUT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 

DYKEM HI-SPOT BLUE Ne. 107 is used to locate high spots 

when scraping bearing surfaces. As it does not dry, 

it remains in condition on work indefinitely, saving 

scraper’s time. Intensely blue, smooth paste 

spreads thin, transfers clearly. No grit; noninjuri- 

mous to metal. Uniform. Available in collapsible 

tubes of three sizes. Order from your supplier. 

Write for free sample tube on company letterhead. 

THE DYKEM CO., 2303R NORTH 11TH ST., ST. LOUIS 6, MO. 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (CO, '2¢ Philadelphia st. 


HANOVER, PA. 


| MAKING rejects HERE 
| Tale 
By usins COMTORPLUGS 
‘ GET THE FACTS —REQUEST BULLETIN 
=. Stops Losses. 
| 
7 


Illustrated 


Logan 
Sequence 


Valve 


Illustrated 
Logan 
Piggy-Back 
Hydraulic 
Control Valve 


ook to TLosamn 


HYDRAULIC VALVES TO MEET YOUR 
TOUGHEST PRODUCTION REQUIREMENT 


For many years the name Logan has been recognized as the 
symbol of quality, dependability. In every industrial center 
throughout America today, you'll find Logan hydraulic 
control valves on the job, meeting the toughest require- 
ments. Let Logan engineers help you design your circuits 
to do a more effective production job. 


MEMBER: National Machine Tool Builders’ Assn.; 
National Fluid Power Assn, 


810 CENTER AVE., LOGANSPORT, 


LOGANSPORT MACHINE CO., 
INDIANA 


PLEASE SEND COPY OF CATALOG: 
Facts of Life (0 100-5 Logan- Power 200-4 and 200-7 
ill-Type -6 Super- 
Air Cylinders mation Cyls. Matic Cyls. 
100-3 Air-Draulic 51 Presses 70-1 Chucks 
2 Cylinders Sure-Flow {J 200-3 750 Series ABC Booklet ‘ 
¢ 100- Air Valves. mps Hyd. Cyls. Circuit Rider ‘ 
TO: 
NAME_ TITLE 2 
: COMPANY ; 
ADDRESS 


PRESSES 


STRAIGHT-SIDE TYPE 


large die area 
capacities up to 400 tons 


lete r dati 


for any job on request. 


MANUFACTURING CO. 


DREIS & KRUMP” 


THE “‘MULTI-POSITION” TOOL HOLDER 


with 8 positions in ONE 


A simple comparison of the cost and number 
of standard holders needed to do the work 


of ONE Walton-American will quickly show you that this versatile 


7412 South Loomis Boulevard, Chicago 36, Illinois Tool Holder is a money saver as well as a labor saver. The 


capacities of only four sizes range from Ys” to 1/2”. 


RUE. for new 24 page catalogue 


ts 
slide control hydraulic tracers and numerical controls. 
TRUE-TRACE SALES CORP. 
El Monte 22, Calif. 


Greater production and increased profits thru 1, 2 and 3 


The exclusive design of the Walton- 
American swivel head holds the tool in 
any position, giving perfect grip on 
round or square tool bits or boring bars. 
Illustration shows eight most commonly 
used positions. 


If you are seeking ways to reduce your tool 


costs as well as save time and labor in your 


All Gears certified for Accuracy 
Quality and Fine Workmanshi 


1470 Chestnut Ave. 


PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


NEW JERSEY GEAR & MFG. CO. 


Hillside, N. J. 


For more information fill in page number on Inquiry Card, on page 255 


shop, it will pay you to investigate Walton- 
. American and all Walton Specialized Too!s. 
Data Folder #48 will bring you specifica- 
tions and prices. 


The WALTON Company 
HARTFORD 10, CONN. 


‘ 

SEND FOR FREE LOGAN CALCULATOR 
“AD 
— 
ON 
ad 
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ANGLE BEVEL 
GEARS WITH 
GENERATED 
TEETH— 


BILGRAM 


Correct—from every angle! 
GRAM angle bevel gears with gen- 
erated teeth are produced on the 
latest BILGRAM equipment by spe- 
cialists with over 70 years’ experi- 
ence in meeting industry’s most 
difficult gear requirements. You 
can be sure that they are designed 
right and cut right. 

Our complete plant is equipped to 
produce any kind of gear you 
need—Bevels of all kinds . . . El- 


lipticals . . . Herringbones . . . Heli- 
cals ... Racks... Spurs... Hy- 
poids ... Worms and Worm Gears. 


t lt will pay you to take advantage 
of BILGRAM engineering service 
on your next gear problem. 


FOR ALL TYPES OF GEARS 


BILGRAM 


GEAR & MACHINE WORKS 


Manufacturers of Bevel Gear Generators 
and Chamfering Machines 


1217-35 SPRING GARDEN ST. 
PHILADELPHIA 23, PA. 
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GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 
Custom Gears 

Exclusively 


_ DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, NY. 


AR 


The Meehanite spur gears illustrated above have just passed their 
final inspection before shipment and receive the blessings of In- 
spectors H. Maybury, left; and J. F. Stahl. 


These gears, boasting a total rough _[yesiamitutantenntncsenemereeneme 


weight of 14360 Ibs. are H-arm type, 
scheduled for use in rubber-working 
machinery. Strict adherence to spec- 
ification, painstaking inspection from 
first to last—give these—and all 
gears produced by Stahl, the long, 
trouble-free service that means great- 
er profit to you. 


SPURS TO 72” PD, 1 DP 
BEVELS TO 54” P0,10P 
SPIRAL, HELICAL and WORM GEARS © 
TO 48” PO, 2 OP 3 


CONTINUOUS-TOOTH HERRINGBONE 
TO 60° PD, 2 OP 


SPROCKETS TO 72” PD, 212" CP 
RACKS TO 20 FT. LONG, 3 DP 


SILENT GEARS; he 
RAWHIDE, BAKELITE, FIBROIL 


HEAT-TREATED, CASE OR FLAME 
HARDENED GEARS— 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE COMPANY 


Pass to the head of the gear parade 
get Stahl’s estimate next time! 


3901 Hamilton Ave. Cleveland 14, Ohio 


| 
aa 


QUICK, LOW COST 
OPERATION Ils made possible 


by the Davis tilting table, which permits 
even work tapering as much as 3” per 
foct to be set up and cut quickly. And 
Davis multiple tooth cutters make quick 
work of all keyways up to 1” in width. 
let us work out set- 
ups to speed up your 
production. 


Write for Bulletin 


DAVIS 


KEYSEATER 
COMPANY 


405 EXCHANGE ST. 
ROCHESTER 8, N. Y. 


OMPARATOR CHARTS 


GAGE 


FOR ANY MAKE 
OPTICAL COMPARATOR 


Comparator charts are 
available in a great vari- 
ety of stock plastic tem- 
plates for threads, radii, 
grid, angles, etc. at low 
cost. 

Special charts can be 
developed from your blue 
prints to special specifi- 
cations and at close 

i limits to suit any type of 
projector. 


\ 


\ 


Request Stock Chart Catalog No. 56 
or submit prints for special proposal. 


OPTO-METRIC TOOLS. wc 


137 MS VARICK STREET « NEW YORK 13, N.Y. 


For more information fill in page number on Inquiry Card, on page 255 


HIGH FREQUENCY 


INDUCTION 


TYPICAL INDUCTION HEATING APPLICATIONS 


HARDENING 
DIESEL FUEL INJECTOR 


ooo 


4 
con 


WICKER SHELL 


GLASS INSULATOR ~~ 


Electronic Tube Generators from 1 kw to 100 kw. 
Spark Gap Converters from 2 kw to 30 kw. 


WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages 
packed with valuable informati 


LEPEL HIGH FREQUENCY LABORATORIES, 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, 


Restriction of 
heat to end of 
holder body for 
fuel injector per- 
mits hardening 
of face to pro- 
vide required 
resistance to de- 
formation with- 
ovt hardening 
the threads. Coil 
design shown 
provides uniform 
temperature for 
hardening de- 
spite holes in 
face. 


| 


The Lepel line of induction 
heating equipment represents the 
most advanced thought in the field of 

electronics as well as the most practical and 
— source of heat yet developed for industrial 

eating. 
If you are interested in induction heating you are invited 
to send samples of the work with specifications. Our 
engineers will process and return the completed job with full 
data and recommendations without any cost or obligations. 


SOLDERING TRANSISTOR ASSEMBLIES 


REMOVING 
RUBBER FROM STEEL 


Induction heat- 
ing develops 
uniform temper- 
ature at steel- 
rubber interface 
destroying bond 
for easy separa- 
tion. Steel and 
rubber may simi- 
larly be sal- 
vaged from 
mounting brack- 
ets, shock ab- 
sorbers, etc. 


aa 


©0000000000000000000 


©0000000000000000000 


Concentrator-type coil creates 
high intensity, restricted heating 
at joint of nickel shell and tinned 
glass, thus causing solder flow 
for permanent seal 


All Lepel equipment is cer- 
tified to comply with the 
requirements of the Feder- 
al Communications Com- 
mission. 


INC. 
Y 
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Classified Section 


CLASSIFIED ADVERTISING RATES: $12 per single column inch 


Easte 


immediate shipment. Our prices realist 


AUTOMATICS 

9/16” Cleveland Model A, m.d., 1943 
1-1/16” Cleveland Model B, m.d 
4 spindle 1%” Cleveland, Model M, m.d. 
4 spindle 2” Model K Cleveland, m.d 
2” Cleveland Model A, single spindle, 
No. 8A Cleveland, m.d., 8” cap., 
2%” Cleveland, m.d, 
No. 4D Potter & Johnston, 
No. 5 DELX Potter & Johnston, m.d., late 

spindle No. TH Baird Chucking Machine, 
No. 5D2 Potter & Johnston, m.d. 


m.d. 
latest 


late 


m.d., 


BOLT THREADERS 


Victor Nut Facing Machine, m.d., cap. %%” to 2” nuts 

1%” Landis 2 spindle, m.d 

144” Landis Stay Bolt Threading Machine, Double Head, 
m.d 


HORIZONTAL BORING MILLS 
No. 32 Giddings & Lewis Table Type, m.d 
No. 1 Cleveland Horizontal Boring, Drilling & Milling, 

m.d. 

544” bar Betts Floor Type, m.d 
5%” bar Niles-Bement-Pond, m.d 
6” bar Sellers Floor Type, m.d 
10” bar Sellers Floor Type, m.« 
Barrett Double End, 5” and 7” 
Floor Plates—all sizes 


spindle, m.d. 


VERTICAL BORING MILLS 
Bullard Mult-Au-Matie, m.d. 
Bullard Spiral Drive, m.d. 
Bullard, m.d., late 
King, m.d. 
* Bullard New Era, m.d. 
Putnam, m.d., p.r.t 
Niles- Bement Pond Car Wheel Borer, 
Niles Heavy Pattern, m.d., p.r.t 
53” Niles Heavy Pattern, vee belt m.d., 
102” Niles Wheel Turning Boring Mill 
60” Bullard, two rail heads 


1 
2 
3 
4 
4 
4 
4 


rote 


m.d. 


latest 


BROACHING MACHINES 


75 H.P. LaPointe Hydraulic Broach, m.d. 
12x72” Thompson Automatic Flat Broach, m.d 
10 ton, 84” stroke LaPointe Single Ram Vertical Sur- 


face Broach, m.d., late 

Type SBD-42-6 American Vertical Hy. Dup. Broach 

Type SBD-48-15 American Vertical Dup. Ram Surface 
Hydr. Broach 

No. 3 Oilgear Hydraulic Broach, 
m.d. 


type XA, 54” stroke, 


RADIAL DRILLS 


4 American Hole Wizard, m.d. 

5° col. American Triple Purpose, m.d. 
5’—15” col. American, m.d., on arm 
7’—16” col. American Hole Wizard, m.d 
7’—17” col. American Hole Wizard, m.d 
8’—17” col. Dresses, ar box m.d. 


Baush Radial Drilling & Tapping Machine, m.d. 


THE EASTERN 


1006 Tennessee Avenue, “Cincinnati 29, Ohio 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is only a wane i SMALL pet of a total number of machine tools that we have in stock for 


rn Rebuilt Machine Tools 


rket and our quality of rebuilding is the same high 


No. 


3 way 


today’s ma 
standard—THE LEADER IN THE FIELD OF REBUILT *MACHINE TOOLS 


HORIZONTAL DRILLS 
2 Avey Style MA 1, with horizontal operation 
Natco Horizontal Drill, consisting of 3 E13 


Holeunits 


No 
No 


Machine 


14Bx50" Pratt & ew Gun Barrel Rifling 
Model M 1821 


or" Pratt & ‘Whitney’ 2 


Rifling, m.d 


No 


Drill, 


Moc 

[ 
Pra 
Nat 
Nat 
No. 


20” 


20” 


Ty 


No. 


6x 
No 
No. 


atest 

spindle Gun Barrel 
1 Model M509 Pratt & Whitney 2 spindle Deep Hole 
belted m 
jel 410 W. F. & John Barnes, 2 spindle Deep Hole 
rill, m.d. 
tt & Whitney Deep Hole Sharpener, m.d. 
co Horizonta! Drill, holesteel model, m.d., 1942 
co Horizontal Drill, 2 opposed B4F2 Head, 1943 
Bausch Double Horizontal Drilling Machine, m.d. 
410 Barnes Single Spindle Deep Hole, m.d. 

UPRIGHT DRILLS 

Barnes All Geared Self-Oiling + ~ & Tapper, 


m.d. 
Cincinnati-Bickford Super-Service Drill, m. i 
* Cincinnati-Bickford, single spindle, m.d. 


” Barnes Camel Back, m.d. 


Cleereman, single spindle, m.d. 
2AL Natco Holesteel Vertical, m.d. 

2 Colburn Mfg. Type, m.d. 

” Defiance Machine Co., Drill, m.d. 

150 Baker Single spindle, m. 4. 

201—%” Barnes Single Sp. Self-Oiling All Geared 


_ Drill, & Tapper, m.d. 


2 — Single Sp. Self-Oiling All Geared Drill & 


"4 Barnes Hydram, 


m.d. 
25 Foote-Burt, m.d., Heavy Duty 


GEAR SHAPERS 

ye Z Fellows Horizontal, m.d. 

4 Fellows Enveloping Gear Generator, m.d. 
. 12 Fellows Gear Shaving Machine, m.d., 
. 6 Fellows, belt drive 
. 7, TA Fellows Gear Shapers, belted m.d. 

18 Fellows Gear Finishing Machine, m.d. 

61 Fellows, belted m.d. 
. 61 Fellows, gear box, m.d. 

61A Fellows, m.d., latest type 

648 Fellows, m.d. 
Fellows, m.d. 
Fellows, 
6: 5A3 Fellows, 
645Y Fellows, m. 
70 Cross leat Machine, m.d., 


late 


vee belt drive 
a. 


7 1940 
72 Fellows H.S. — Gear ‘Shaper, m.d. 

. 75 Fellows H.S. 

75A Fellows, H. § , & Helical Gear Shaper, m.d. 
712 Fellows, m.d. 


GEAR GRINDING MACHINES 
20” Fitchburg Hydraulic Spline & Gear Grinder, m.d. 
13LS Fellows Gear Lapper, m.d. 
12LS Fellows Gear Lapper, m.d. 


1 Gear Grinding Machine, m.d., ery 


GG19 Gear Grinding Machine, m.d., 
GG31 Gear Grinding Machine, ey ‘Gear & Spline 


Grinder, m.d. 


15” National Broach Red Ring Gear Lappe: 

10” Pratt & Whitney Model M1639 Single wheal Gear 
Grinder Machine, m. 

18” National Broach Red Ring Gear Lapper, m.d., late 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 


MACHINERY 


COMPANY 


MElrose 1-124] * Cable Address EMCO 


HIGH GRADE QUALITY TOOLS 


1%” National upsetting and forging machine (2) 
3” Nat upsetter 


tt 
jax stee upsetter 
Wd National high duty upsetting and forging, air 


uteh, (2) 
T% ‘" National high duty air clutch forging and upset- 
ting machine 
— Type R automatic threading and pointing 


Racine hydraulic shear cut saw, late 


10" 10” 
6" x dae jess universal shaping saw 
No. 6 Marvel high speed bal! bearing 


750 ton 3 National Maxipress all steel 
ton We 78 Toledo single crank overhanging gap 


60 Henry & Wright one 


(2) 
. UA 43 A. adjustable knee punch press 
. 8 Bliss Consolidated OBI (2) 
Wo. 60-22-24 Mi double crank OBI 
113 ny Wo. 66 Bliss Censolidated straight side tiered 


frame DBG 
126 on Model 60-D-66 Cleveland straight side double 
crank tierod fram 
x 30” x 8 Cincinnati hypro-planer, two rail, one 
a... hand side he: 
| CT-36 ‘Loss 
threading 
No. Lees Bradner universal thread mill 
Hall Planetary thread and circular form mill 
x 36” Lees Bradner thread mill 
4” bar Universal Tri-Way pertncutal boring, milling and 
drilling machine 
3” bar Universal Tri-Way Model 30 horizontal boring, 
milling and drilling machine 


WRITE FOR YOUR STOCK LIST 


Bradner thread mill, internal and 


MILES MACHINERY CO. 


PHONE SAGINAW PL 2-3105 
2045 E. GENESEE AVE. SAGINAW, MICH. 


MACHINE TOOLS 
17” x 8’ LEBLOND “‘REGAL" Lathe, Complete 
toolroom 1951. 6 Spindle LE 
GIFFORD No. 2 LMS 20” Drill Press, Late Type. 
No. 2, No. 3 CINCINNATI H.S. D.T. Horiz. Mill, 
NEW 1945. Exrta table travel, vert. heads. 

FALK MACHINERY CO. 

19 Ward Street—BA 5-5887—Rochester, N. Y. 


BRITISH MACHINE SHOP 
Seeks contracts for high class machine and ma- 
chine tool parts, including planing and slideway 
grinding or licence to build complete machine 
tools, handling facilities to five tons. 
BALDING Engineering Ltd. 
Sandy Lane, Norwich, 
ENGLAND 


**Modern well equipped Machine Works located 
in Southern Ontario (Canada). All new ma- 
chinery such as, Bori Mills, Grinders, Lathes, 
Milling Machines, Drills, etc. with own large 
Hard Chrome Plating facilities. Would like to 
monufacture and sell suitable product under 
license or some other arrangement. We have 
top management, skilled engineering and sales 
organizations. Write to P.O. Box 186, Stn. **C’’, 
Hamilton, Ontario, Canada."’ 


GEARS DESIGNED 


Also consultants on gear noise and gear life 
problems for all type gears. 
GEAR CONSULTING SERVICE 


P.0. Box 12, Universi te 
Syracuse 10, New 


Are you reading your own copy of MACHINERY? If not see if you can 


find our offer, in this issue, on back of yellow section beginning on page 237. 


THREAD GRINDER 


T G 636 J & L Serial 110793 Excellent Condi- 
tion—Relieving Attachment—Abundance of Tool- 
ing and Accessories—Two Wheel Dresser Heads 
—Universal and Pantograph. Price: $15,000.00. 


BRAUN GEAR COMPANY 
239 Richmond Street Brooklyn 8, New York 


MALE HELP WANTED: Mechanical Engineer. Pre- 
ferably graduate M.B. with a few years experience 
on machine design. We are Ceramic machinery manu- 
facturers. Our business is nationwide. We have a 
factory and engineering office in a small town in up- 
state New York close to a Metropolitan and vacation 
areas. The educational, recreational and cultural op- 
portunities are excellent. You will get some admin- 
istrative work but to start wili be on development 
projects of varying nature. This is an opportunity 
to grow with a smaller concern. Contact Personnel 
Manager, A. J. Wahl, Inc., Brocton, N. Y. 
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HYDRAULIC 
KEYSEATER 


>, WITH BLIss’ new Hy- 
draulic Keyseater can you 
get such a size Tange from 
one machine—X” to 2” wide, 
to 12%” long, standard or ta- 
pered. It’s easily set up for 
short or sone production 
runs in small, medium or 
large plants, warehouses, 
maintenance departments. 
What’s more, no foundation 
is needed. S range up 
to 35 spm; eavy-duty hy- 
draulic system is to JIC 
specs. All adjustments are readily 
accessible. Seven cutter bars, 
with standard tool bits, are also 
available. Special attachments 
permit internal spline cutting. 

Get all the cost-cutting, time- 
saving facts by writing today for 
Bulletin 34 — 


BUS 


SINCE 1657 


E. W. BLISS COMPANY 
1134 North Seventh Street 
San Jose, California 


MACHINERY’S MATHEMATICAL TABLES 


A special book containing 126 pages of the mathe- 
matical tables used dally in drafting-rooms and in 
many shops, including powers and roots of numbers, 
circumferences and areas of circles, functions of 
angles, and logarithms. The tables of squares, cubes, 
square roots, cube roots and reciprocals cover num- 
bers from 1 to 2000. The tables of circumferences and 
areas are for diameters ranging from 1/64 to 100. 
The trigonometric functions advance by minutes 
and degrees and are given to five decimal places. 
The logarithm tables are also to five decimal places. 
All of these tables are the same as the ones in 
MACHINERY’S HANDBOOK, but this small book Is 
especially adapted to continual usage and quick 
reference. Send your order and $1.75 to 


THE INDUSTRIAL PRESS, 93 Worth St., N. Y. 13 


WALLS Tu-WAY BELT SANDER 


Full 1/3 
G. E. Motor 


HORIZONTAL 


At last, a top quality industrial sander that 
, Provides all the most wanted features — 


* yet sells for so little. 
complete with cord, plug, $89.95 
WALLS sates conrpoRATION 


switch ready te use 
A few desirable distributor Y 
333 Nossav Avenue Brooklyn 22, N. 


VERTICAL 


Automatic 
Parts Feeding 
Elevating 
Hopper 


-.- automatically picks 
up, orientates and feeds 
sliding, rolling or headed 
parts into production 
machines. 


@ Completely self-contained, 
this feeder integrates with a 
wide range of standard process- 
ing machines to eliminate cost- 
ly manual feeding operations, 
save manpower and floor space. 
Feed rate is automatically regu- 
lated to the working speed of 
the production machine to as- 
sure maximum efficiency. The 
unit requires minimum tooling 
changes to accommodate differ- 
ently shaped parts and is avail- 
able in standard or special 
custom made models. 


Send parts or prints for recom- 
mendations on your specific 


Model-2000 
FEATURES: 
@ Low loading height 
@ 6 cw. ft. capacity 
® Motor and variable speed 
transmission 
@ Elevating conveyor 
Adjustable orientating 
mechanism problem. 
@ Electrical controls Write for detailed literature 
Designers and Builders of Automatic Production Feeding Equipment 


PRODUCTION FEEDER Corp. 


3130 Johnnycake Ridge Road * Mentor, Ohio 


VERTICAL design 


NEW 


57 


SELF CONTAINED 
IMPROVED MODEL 


# RIGID FLOOR BASE - ELIM- 
INATING EXTRA CHARGE 
FOR TABLE 


wo TILTING STAGE FOR HELIX, 
ANGLES AND BEVELS 


WA" DIA. STAGE OPENING 
~ 14" DIAMETER SCREEN 


COLUMN SLIDE ADJUSTABLE 
FOR WEAR BY MEANS OF 
GIBS- WILL HOLD SQUARE 
INDEFINITELY. 


CUSTOM MADE PRECISION 
COATED LENSES & DOUBLE 
CONDENSERS FOR DIFFERENT 
OBJECTIVES 10 To 100x 
MAGNIFICATION. 


WAN ENTIRELY NEW PRAC- 
TICAL DESIGNED TOOL FoR 
INSPECTION DEPARTMENT 
AND PRODUCTION SHOP. 


WRITE FOR ILLUSTRATED FOLDER 


™=>'GEO. SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 


For more information fill in page number on Inquiry Card, on page 255 


200 -MA LAFAYETTE STREET e NEW YORK 12, N.Y. 
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cirevit—assures accu-— 
Bi 
USE IT EITHER WAY 395 
ZAK 


Mechanize 
Hand 
Operations 


THE JOB — Drill and ream four holes 
on the face and two ends of auto- 
matic transmission valve body. 

THE SETUP — Three No. 2 self-con- 
tained deep hole units with 2-spindle 
multiple heads and a 5-station hy- 
draulic indexing station. Production: 
up to 120 pieces per hour. 


THE JOB — Drill and ream two .750/.751 dowel holes THE JOB — Drill and ream 9 holes in one face and 2 

in 4 and 6-cylinder engine blocks. deep angular holes in one side and one end of a con- 

THE SETUP — Two No. 3 self-contained units with 2- trol valve housing. : 

spindle heads mounted on a special base with work THE SETUP — One No. 3 and two No. 2 self-contained 

holding and positioning fixture. units with multiple heads vertically mounted over a 
2-station automatic indexing table. 


Contact the office nearest you for help with your drilling problems. 


I FI A ND ( ' I | : ‘ORD CHICAGO 45 NEW YORK OFFICE 
a 2515 West Peterson Ave. 75 South Orange Ave. 
South Orange, N. J. 
est MeNichols Re. LOS ANGELES OFFICE 
CLEVELAND 22 2620 Leonis Blvd. 
e NM P.O. Box 853 Vernon 58, Cal. 
Drilling achines INDIANAPOLIS 6, P. O. Box 1051 
WORCESTER 1, MASSAC HUSETTS, aie - ROCHESTER 12, P. O. Box 24, Charlotte Station 
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A 


Aaron Machinery Co., Inc. .. 364 


358 
Allegheny Ludlum Steel 
112 


Allen-Bradley Co. 
Insert bet. 100-101 
Allis-Chalmers Manufactur- 

American Brass Co. .........0... 279 
American Broach & Mch. 

Insert 85-100 
American Chain & Cable 

Co., Inc., Wilson Me- 

chanical Instrument Div... 370 
American Schiess Corp. 


311 
American Tool Works Co... 81 
American Waldrich Mfg. 


269 
Armstrong-Blum Mfg. Co. .. 34 


Armstrong Bros. Tool Co. 

Automation Devices, Inc. .... 33% 

Avey Div., The Motch & 
Merryweather Co. 130-131 

Axelson Manufacturing Co. 
Div. U. S. Industries, 


Babcock & Wilcox Co. 
Baird Machine Co. 
Inside Back Cover 
Ball & Roller Bearing Co. .... 384 
Barber-Colman Co. Insert 85-100 
Jardons & Oliver, Ine. ........ 282 
Barnes Drill Co. .. Insert 85-100 
Barnes, W. F., John Co. 
Insert 85-100 
Baush Machine Tool Co. ...... 317 
Bethlehem Steel Co. .... 110, 115 
Bilgram Gear & Mch. Works 388 


Blise, E.. Wi 
Brown & Sharpe Mfg. Co. .. 
Bryant Chucking Grinder Co. 
308-309 
Bryant Machinery & Engrg. 


231 


375 
Buffalo Forge Co. ...........c000 353 


Buhr Machine Co. 

Insert bet. 60-61 
Insert 33 
Bunting Brass & Bronze Co. 322 


Cc 


Carpenter Steel Co, 
Chicago-Latrobe 
Chicago Pneumatic 


Cincinnati Gear Co. ............. 304 
Cincinnati Gilbert Machine 
73 
Cincinnati Grinders Inc. .... 16-17 
Cincinnati Lathe & Tool Co. 51 


Cincinnati Milling Machine 
Cincinnati Milling Products 
Div., Milling 
Machine 


Cincinnati 
Co, 


ALPHABETICAL 


Cincinnati Shaper Co. .......... 241 
Circular Tool Co., Inc. 343 
Cities Service Oil Co. ..... 
Classified Advts. 390 
Clausing Div., Atlas Press 
Clearing Machine Corp., Div. 
U. S. Industries Inc. ........ 273 
Cleereman Machine Tool 
Cleveland Automatic Ma- 
Cleveland Crane & Engrg. 
142 
Cleveland Twist Drill Co. 
Insert 36 
Columbus Die-Tool & Mch. 324 


Commercial Filters Corp. .... 290 
Cone Automatic Mch. Co., 
Cone Automatic Machine 
Co., Inc. Pilot Div. ............ 373 


Consolidated Mch. Tool Div. 
Farrel-Birmingham Co., 
Inc. 


315 
Crane Packing Co. 287 
Cross Company ............... 140-141 
Crucible Steel Co. of 

America .... 101, 104 
Cumberland Steel Co. .......... 116 

D 
Danly Machine Specialties, 

Davis Keyseater Co. .............. 389 
Delta Power Tool Div., 

Rockwell Mfg. Co. ............ 331 
Detroit Broach & Machine 

De Vlieg Machine Co. ...... 78-79 
Diefendorf Gear Corp. ........ 388 
291 
Dow Chemical Co. ................ 106 


Dreis & Crump Mfg. Co. ...... ¢ 
duMont Corporation 
Dynamatic Div., Eaton Mfg. 

Co. 297 


Eaton Mfg. Co., Dynamatic 
Fisler Engineering Co., Inc. 384 
Elox Corporation of Michi- 
Errington Mechanical Lab- 
374 
Ex-Cell-O Corp. 
229, 233, 239, 263 
F 
Fairfield Manufacturing Co. 348 
Famco Machine Co. .............. 332 
129 
Federal Press. Co. 295 
Federal Products Corp, .... 30-31 
Fellows Gear Shaper Co. ...... 4-5 


LIST OF ADVERTISERS 


Ferracute Machine Co. ........ 368 
Foote-Burt Company ............ 20 
Fosdick Machine Tool Co. 46-47 


G 
G & L and Hypro Div., Gid- 


t 
Gardner Machine Co. .. 
Gear Specialties, Inc, ............ 261 
General Electric Co., Metal- 
lurgical Products Dept. 102-103 


Gisholt Machine Co. .......... 62-63 
Gleason Works ....... Front Cover 
Gorton, George, Machine Co. 379 
Goss & DeLeeuw Mch. Co. .. 296 


Greaves Machine Tool Co. .. 
Greenfiield Tap & Die Corp. 
Insert bet. 124-125 
Greenlee Bros. & Co. 
Insert 85-100 
Grotnes Machine Works, 


292 


Inc, . B46 
H 
Hamilton Tool Co. ................ 359 
Hannifin Corp. .......... 143 
Hanson-Whitney Co. ... 300 
Hardinge Brothers, Inc. ...... 146 
Haynes Stellite Div., Union 


Heald Machine Co., The 
Inside Front Cover 
Heller Tool Co. .... 270-271, 283 
Hendey Machine Div., 
Barber-Colman Co. 
Insert 85-100 


Horsburgh & Scott Co. ........ 328 


Horton Chuck Div., Green- 
field Tap & Die Corp. 


Insert bet. 124-125 


Houston Grinding & Mfg. 
Hunt, C. B. & Son, Inc. ........ 372 


Hydraulic Press Mfg. Co... 58-59 


I 
Industrial Press........340-341, 385 
Ingersoll Milling Machine 
80 
Ingersoll-Rand Co, ........ 336-337 
J 
Jacobs Manufacturing Co. .... 305 
Jones & Lamson Machine 


Kearney & Trecker Corp. 302-303 
Kennametal, Inc. 347 
Kingsbury Machine Tool 

Corp. 
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L. & J Press Corp. ................ 312 
Lake Erie Engineering Corp. 293 
Laminated Shim Co., Inc, .... 294 
Landis Machine Co. ............5 2-3 
10-11 


LeBlond, R. K., Machine 
i 
Leland-Gifford Co. 
Le Maire Tool & Mfg. Co. 


74-275 
Lepel High Frequency Lab- 


oratories, 


Levin, Louis & Son, Ine. .... 384 
Limitorque Corp. 
Lincoln Electric Co. .............. 254 
Lodge & Shipley Co., The.... 120 
Logansport Machine Co., 

387 
Lowe Brothers Co. ............+++ 377 
Lucas Machine Div., New 

Britain Machine Co., 

134-135 
M 
Madison-Kipp Corp. 067 
Marlin-Rockwell Corp. ........ 381 
Materials Section .......... 101-116 


Mattison Machine Works 
Insert 85-100 
M. B. I. Export & Import, 
Ltd. 
Metal Carbides Corp. ............ 
Metallizing Engineering Co., 
Inc. 
Metallurgical Products Dept. 
of General Electric .... 102-1038 
Michigan Tool Co. 
Insert bet. 68-69 
Micromatic Hone Corp.....338-339 
Witte Merrill 314 
Modern Industrial Engineer- 


Modern Machine Tool. Co, .. 370 
Moline Tool Co. .................. 352 
Monarch Machine Tool 
Moore Special Tool, Inc, .... 329 
Mummert-Dixon Co, ............ 386 
N 
National Acme Co. ........ 61, 121 
National Automatic Tool 
National Broach & Mch. Co. 125 
National Tube Div., United 
States Steel Corp. ............ 109 
New Britain Machine Co., 
Lucas Machine Div..... 134-135 


New Britain Machine Co., 
New Britain-Gridley Ma- 
chine Div. 


52-53, Insert bet. 52-53 

New Departure, Div. 
General Motors 
New Jersey Gear & Mfg. Co. ¢ 


Niagara Machine & Tool 
44-45 

Nilson, A. H., Machine Co. 326 

Norma-Hofimann Bearings 


Norton Company .... 14-15, 40-41 


Ne 
| 
70-71 
dings & Lewis Mch. Tool 
Co 9993 . 392 
= 
114 
350 
64-265 


Oakite Products, Inc. 

Onsrud Machine Works, 


Orange Roller Bearing Co., 
369 

Orban, Kurt Co., Ine. ............ 235 


P 


Pangborn Corporation .......... 394 
Parker-Kalon Div., General 
American Transportation 
Perry Equipment & Eng. Co. 33: 
Philadelphia Gear Works, 
Inc. 
Pittsburgh Plate Glass Co. 
Portage Machine Co. ............ 2 
Pratt & Whitney Co., Inc. 
306-307 
Production Feeder Corp. ...... 391 


R 


R & L Tools 32 

Reed Rolled Thread Die Co. 376 

Reliance Electric and En- 
gineering Co. 


ALPHABETICAL LIST OF ADVERTISERS 


Robbins, Omer, E. 3 
Rockford Die & Tool Works, 
Inc. : 
Rockford Machine Tool Co. 
Insert 85- 
Rollway Bearing Co., Inc. .... 
Rowbottom Machine Co. ...... 38: 
Russell, Holbrook & 
Henderson, Inc. 
Ruthman Machinery Co. ...... 
Ryerson, Joseph T. & Son, 


S 


Scherr, George, Co., Inc. .... 391 
138 
Scully-Jones & Co. ..... . 310 
Seneca Falls Mch. Co. ........ 133 

Severance Tool Industries, 
Sheffield Corp. ................. 288-289 
Sheldon Machine Co., Inc. .. 366 
Simonds Abrasive Co. .......... 301 
Simonds Saw & Steel Co. .... 365 
Sinclair Refining Co. ............ 355 
Snyder Tool & Engrg. Co. 18-19 
South Bend Lathe Works .... 345 
Stahl Gear & Machine Co. .. 388 

Standard Oil Co, (Indiana) 
74-75 

Standard Pressed Steel Co. 


Starrett, L. S, 


Stuart, 

Ltd. 
Sun Oil Co. 

Sundstrand Machine Tool 
Insert 85-100 


Tannewitz Works 
Texas Company 
Thompson Grinder Co. 
Thompson Products, Inc, .... 
Thor Power Tool Co. .......... 3 
Timken Roller Bearing Co. 
Back Cover 
Timken Roller Bearing Co. 
Steel & Tube Div. ............ 
Tomkins-Johnson Co. ...... 
Townsend, H. P. Manufac- 
48-49 
True-Trace Sales Corp. ........ 387 


U 


U, S. Tool Company, Inc. 12-13 
Union Carbide Corp., 

Haynes Stellite Co. ............ 
United States Drill Head Co. 
United States Steel Corp. 

109, 
Universal Engineering Co. 

281, 
Used Machinery ..................... 390 


Van Norman Machine Co. .. 

Vascoloy-Ramet Corp. .......... 25 

Verson Allsteel Press Co. .. 36 

Vickers, Inc., Div. Sperry 
Rand Corp. 

Viking Pump Co. ..........s0000+ 36 


WwW 


Wadell Equipment Co. ........ 
Wagner Bros., Ine. ........ 122-123 
Waldes Kohinoor, Inc. ........ 
Wales Strippit Co. ............... 
Walker, O. S., Co., 
Wallace Supplies Mfg. Co. .. ¢ 
Walls Sales Corp. ................. 3§ 
Walton Co. 
Warner & Swasey Co. ........ 2 
Western Machine Tool 
Works 
Wheelock, Lovejoy & Co., 
Inc. 
Williams, J. H. & Co. 
Wilson Mechanical Instru- 
ment Div., American Chain 
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best fills your needs... 


Pangborn Rotoblast Cleaning 
action gives you lowest cost 


per ton castings cleaned 


Pangborn Corporation 


Dust Control! Equipment 


1200 Pangborn Bivd., Hagerstown, Md. 
Manufacturers of Blast Cleaning and 


For complete information on blast 
cleaning, write for Bulletin 1210 to 


BLAST CLEANS CHEAPER 


BARRELS « CONTINUOUS-FLO™_ BARRELS « TABLES « TURN-STYLE TABLES » ROOMS « TABLE-ROOMS « CABINETS + SPECIAL MACHINES 
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For more information fill in page number on Inquiry Card, on page 255 


/ 
3 
Whatever Pangborn Blast Cleaning 4 Machine 
| 


ot your answer is 


Does your work call for... 


HIGHEST PRODUCTION RATES? 


MAINTAINED HIGH PRECISION? 


EXCEPTIONAL TOOLING VERSATILITY? 
__ PARTIAL OR COMPLETE AUTOMATION? 


FOR LONG RUNS? 
_ LOW MACHINE AND TOOL MAINTENANCE? 


this entirely NEW 
spindie chucker 


Rear view of iocling area. 
Note installation of drilling 
spindles at top. 


As every machine tool man knows, BAIRD Chuckers are the mainstay of the 
automotive piston production lines ... and have for many years maintained this position of leadership 
in high speed, high precision and EXTREMELY DEPENDABLE production. 

Now, out of this background of experience, Baird engineers are proud to present the NEW 
MODEL 78H 8-SPINDLE HIGH SPEED AUTOMATIC CHUCKING MACHINE. 

This machine continues the well-proved basic features of previous Baird chuckers PLUS very 
much expanded capacity for operations and tooling. In addition to such advantages as controlled feeds 
and speeds for each spindle and independent strokes and feeds for each cross slide, the new universal 
two-stroke cross slides, with 3” max. stroke, are interchangeable among three positions covering six 
spindles. Individual longitudinal slides are arranged for one or two cutting strokes, and also for 
separate operation when used in tapping or drilling. 

Heavy duty main drive includes provision for use of 50 h.p. motor and timing belt drive 
components. There is also provision for convenient power take-off as required for tooling attachments. 
All critical bearings are pressure lubricated with meter-controlled pressure lubrication to cross slides 
as well as tool slides. Power cranking is standard. 

Model 78H is designed for installation of latest developments in special tooling and fully 
automatic control, with single or double indexing, automatic chucking, auto load and unload. 

Clean and open design in work and tooling areas makes even complex set-ups less costly 
to install and much easier to maintain. 

For manufacturers who can use its tremendous production potential, this important new 
machine represents an outstanding step forward in unit cost reduction. You are cordially invited to send 
us an outline of your production requirements for study and recommendations. Write Dept. M. 


THE BAIRD MACHINE COMPANY - STRATFORD, CONN. 


Ask Baird about these other major aids to high production at low cost. 


x 


a 
to questions like these: 

| 

z= 
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TIMKEN TELEVENTS 


NETWORK 


Two big hour-long spectaculars this fall 


Over 126 NBC STATIONS, SEPTEMBER 23rd 


“Eleven Against the Ice’’, the story of the Antarctica 
Turnpike. See men and machines build a trail across 
Antarctica’s frozen wastes—in spite of 200 mph winds, 
temperatures of 120 degrees below zero and crevasses 
big enough to swallow a 20-story building. It’s a tri- 
umph of engineering and human courage, a whale of 
a television show. 


And commercials that help you sell... 


See How man stumbled on See Why America’s railroads 
have always led the world. 


the concept of the wheel. 


See Why Americans jump for 
the latest thing in cars. 


Over 142 NBC STATIONS, NOVEMBER 21st 


“The Innocent Years’. Recaptured from exciting old 
films and newsreels, you'll see happy days relived. 
Experience the excitement of “Teddy” Roosevelt, Thomas 
Edison and Mark Twain in action. Hear songs like: 
“In the Good Old Summertime”, “‘He’d Have to Get Out 
and Get Under’’. Enjoy the fun of family picnics, the joys 
of people in the last untroubled time in our history. 


car all by himself. 


See One manpusha freight 


Years of national and trade advertising, backed 
by their superior performance, have made 
“Timken” the best-known name in bearings 
—a name that helps to sell the products that use 
Timken® bearings. Now, network television 


TIMKEN TAPERED ROLLER BEARINGS 


REG U.S. PAT OFF 


will build even a greater awareness of Timken 
bearings— make them an even bigger sales 
plus in the equipment you sell. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 


. 


